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(57) Abstract 

Novel acetamide derivatives having a 
substituted heterocycle and consecutive 



hetcroaryl or aliphatic lower alkyl; R 2 represents optionally substituted alkyl, arylalkyl or heteroarylalkyl; R 3 represents hydrogen* acyl- 
sulfonyl; isocyanato; thiourea; hydrogen, optionally substituted lower alkyl; aryl(C 17 )alkyl, heteroaryKq 7 )alkyl, aryl or hetcroaryl- X and Y 
independently represent each nitrogen or carbon; and Z represents polymethylene optionally substituted at the hydrogen atoms thereon 



dicarbonyl structures represented by chemical 
formula (I), for example, 

I -pyrimidinylacetamidc compounds, 
1-pyrazinylacetamide compounds and 
1 -triaziny [acetamide compounds. Because of 
showing inhibitory activities on proteases of 
the chymotrypsin type, these compounds are 
useful as inhibitors for these enzymes, in 
particular, chymase inhibitors. In formula (I) R° 
represents optionally substituted phenyl; R 1 
represents optionally substituted aryl, 
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itSftfflfflfeii^Circ. Res. , 66, 883 (1 994) £ ft g 
Sntv»5.. £fc*v-^©H^$#lijiSiHlflg© tX* ^ >3S« (J. Cell. 
Biochem. ,38,291. (1988)) » «M© jMBB3£ & If 
© ifiK ( A r c h . Biochem. Biophys. , 312, 67, (19 
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Sci. USA, 84, 364, (1987) t«gSftTU5. 

m ^ * - ■»? KB § ai # a a n t i * -s . 

t«ci3%*«WttA© (1) ~ (30) CHtS. 

( 1 ) T 33® ft? 3 (I)tSS iiSflTt h7 * HfgtfttS fcii* olifni: 



n?»i^$3ttt-5nw±tDSgis^ti-4®^* j s>s(SA;SAtt^D'y>, 

R'tt(i)7'J-A, (ii)^xD 7 »; fctt(iii)C 
l^ttfcttCT'JU + ^aS-C* !K * ft * ft $b a c n lAC-sntSisnfciii 




(I) 



o 



2 



WO 98/09949 PCT/JP97/03132 

&l^£fctt*ft&±tt*C£#&3;£fcti:R'|*ffii3 (i) - (iii) 
C0R.» C00R t> CONRbRc, NR b R t , NRbCHO, NR.COR., S 
0,0R.s S0,Ra, C0NR b S0 ! R.j5j:VP (0) (OR.) 
Bi>?»IJR$nS 1 o * fc tt ■* ft W± 4 (ZC^T?, 

R.-R.ttilicc**, fttt7;i/*** ttS«K£»r;i/^;i/ ; *fcttR.~R. 

tt 34 4 C 7 V - )V ( 1 - 7 C ) 7 JV * )), , 'sfDZ'J-;!/ ( 1 - 7 C ) 7" * 

T'j-^ijiv^^DTU-^-efe!), cneort, t u - ;u * a ^ ^ n t" y 

; ^ p ^>< -hD, 7k®f£#e>jltf ft^H^S 1 &u L 3 ®MtZ> 0 ) 

R ! tt ( 1 ~ 8 C) T 7 \)-)\, ( 1 - 7 C) 7*t*, 7 'J 

(1-7C) 7;i/*;k 7iJ-;K ;*fcttR l ttl»ll3{=S«$nfc*B*U<tt 
SB*S^Si:LTW-r« (1-8C) T )l * ; $> Z ^&ffiiZ\zfc%Z titcM 
KlGiBiiJ: l/t«t* (l-8C)7* + *t$t. 

R'tt**; £ fctt R 'tt(i)D (CHi) ... • CO, (ii)D • CO - E • CO* 
*Htt(iii)D • S 0 . • E • COt$57i/;H, ; £ fcli R 8 ttD (CHi) 

i • so^fe^v^iiD • co • e • S0it*57**-;n (::-c«dii*i, 

&&7)l*)\,7 * y x R k R.N, R bR c N ■ Ox R.O, R.s R.OCO, R „ R 
cNCO, R.SO.NRb, R.S, * X V hu 13 IZ $ ft fcilttg G * * t . *fc 
* E «SSS 1 ftH t 6 © 2ff<D£ttge*1-. ) ; *feliR s JiSR t R o NC0 
tS?h5i)l/7S; JfcttR'lt RbRcN • CS^TntitH^-^^UT; % tz 
ttR 3 liR.T*5c 

xfc«ttfYtt, ft^ftaafcMji** tasii?-*^ u r.~r,?* 
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E&£ftT * J; 

( 2 ) <bM(I)fc:*lr*-C R 2 #TaB®*©£*-f ±13 ( 1 ) sH«©«f^T-b h r 
^ K »l*{**;fctt*0M*»fc:flF*3*i*JI B 
R 2 I2 ( l - 8 C ) y ;v * ;k t 'J - * ( l - 7 c ) 7 ;u * ;u % ^ t- d 7 'J - n, 

( 1 - 7 C ) t;i/*;k t y -;k ; * fc R 2 ttmi3BK;£it£ ft fc« B (ffi Lfb 
*it(l)fc:*^TYtfS*Si?**u x#fit*s^ft«-r i: # , R'llOR.it 
liNRkRctt^fflSJ^to ) * ) L<ti:2lB£lS&S2;L-t#-f.& ( 1 ~8 C) 
T'**^ ; iWiiwIBK^iS^ ftfcJltf &G £ E&S 2: Lt^fti (1-8 
c ) t ^ * ;i/ * -r o 

(3) g«SGtf,tiJyAt*y, 2 - * * V - 1 , 2-i/t KD-K 
1 - * )\< s t: 'J £ i> )l * * i/ % t^y^tJfy^ K tj ^ -J )), * * > £ tz \t 4 ft \Z 

->r^> k d »j s; > - i - -ok t:^>j> ; >-i-'(';K 4-*;i/*y>-4- 

( 1 ) £fcfct ( 2 ) lfi«c0«fMT-t h7 ; H SS 3 # * fe l± * © £ ft C ft & 2 
ft 2> i&o 

( 4 ) fb^5Ul)t;i^T#g3^#TSB©fc©£^-r LsB ( 1 ) I3«©#r$T-fe h 
fii7jv^;H, h y 7^*d y ^ ;u £ a> ?> ii IK £ ft S l ^*>e> 5 o 

R 1 7 i =. ;K ^ x - ;k 7'JA. C U 5? ;k KD'J*itttCl-6a6l, 
5 vMaSttWT'^^i'gT-fc 5 , **i*nSfcir.K\ lACootiiiKi: 

x - 7 >; ;k k'jj;*, cd ju* tit c l - 6 ©B8L 

ft i> ^l£MW.<DT)l *;)/5©g± t 0 R C 0 0 R CONR b R c> NR b R«, 
NRbCHCK N R b C 0 R », SOjOR., S0 2 Ra, C 0 N R . S 0 » R .* X V 
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P (0) (OR.) 2l t!)&51Bi^Ill?$n5 1 o$fc(i^nW±©g^a^ 

.-R t liitiC7'J-^ (1-7C) 7;i>*;K AfDT'J-Jl/ (1-7C) t 

;i/*;k 7'j-^ti^fD7 y-*-c*»K cne»cD®^, TU-;i/Stii 

7')-*jS*7^**ittti*#6fti:^7i;> - 1 --ok atttn y 
v > - 1 - -ok 4 >- 4 - -f to-* 

- 1 - -01/ J: ») 40u-ra»* nsqiftso* mm&t it -o* 

R'li ( l ~ 4 C ) r ;w * ;k 7 >; - >v ( 1 - 3 c ) r >v * )V % ^ f- d t - ;i/ 
( 1 - 3 C) t;u*;k 7iJ-;k ; *fcttR 2 tt, SO IB £ * ft fc £ B 6 L < 
(*&B* bffit* ( 1 - 3 C) TA*;i/;ftaoa:||ii83fc:*«*nfc 

Itt*Q*Bftii:lT#t« (1-3C) 7**^«$t. 

R 3 li*& ; SfcttR 3 l2(i)D (CHi) • CO, (ii)D • CO • E • COS. 
*^tt(iii)D • SOi - E • COT»*T^;uiSs ; SfcfcliR'tt, D (CHt) 
0-3 • S 0 ,*} J; D • C 0 • E • S 0tT»4^;uJh-^» ; StliR'li, R„R 
.N • C SX'*2tlZ3-*t> 1/7 ; £ li R 3 li R .T? & * „ (:;-CDIi*«, C 
1 - 6 0mm, VWiJS#©7»*;i/£, h'J7A*Dyf jb, 2, 2, 

2-MJ7A*DxF*^ > 2, 2., 

° X ^^7;A R.RcN, R.RcN-0, R „ CK R., R.OCO, R.R.NC 
0. R.SO: NRb, R.S, *fcttWffiKJ6«#nfc*Q*^r. jfefcSEIi, 
2fiBj£D^>-t? 21(5^x07']-;^, 1, 4 - IT 1 5 it > - £/ - 4 )\, x 

£ ft z St? sift $ ft x ^ x t «fc ^ o 
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(5) <b3*5£ (DCft^tTKfflftaD^^TlEffl t» © ft * + ± li! (1) fc^L 

Sti*tf»i. ; SfcteR'fcfcOR., COOR., CONRtR., N R b R «.■ , N 
RtCHOv NRbCOR.s SO*OR.x SOiR., CONRiSOiR.SilFP 
(0) (OR.) &ft*»B*6iilRSft* lo*fctt*ftW±®ll*«ftft 
-f SiBfttfft 

R 2 li (1-4C) 7***, (1-3C) t ;u * jk a. y- D 7 y - A 

( 1 - 3 C ) 7^*;K ;*fcttR'U:l»aa^*«**i/t»B*L<tt 
SB £ Eft «i: ITtt* ( 1 ~ 3 C) 7 , ^*;U;ft*^liTlEt****ifca 
ttiGSiftitLtttS (1~3C) 7^**4wt. CCtSGIJt'Jy 

))f***ss 2 - * * v - k 2-s?tKDtry5;>-i--r;K t'J^i^^ 

«> , KTf***!', K «J y ^ * * •> * fc tt 4 (ft IC ft« 7" /l' * ^* * fc tt 7" 'J 
-JW ( 1 - 7 C) 7* + AlHti*#»4t^7 f />-l-'f*, SfctttT 

Dij f ;>-i-«f*» tr a. ij *; > - i - ^ >v s 4 - * ^ * y > - 4 - 4 & > tr d 
- 1 - ^ ;w J: to ft* 6»iR* ft*«tt*Q ft *"fo 

R J tt*5S;tfettR 3 li(i)D- (CH,) - CO, (ii)D-CO-E«C 
0 ft 5 ntt(iii)D • S 0 a 'E'COt*«7'/JH, »4^I1D ■ (CH.) 
o-s • S 0 i£ £ V D • CO • E ■ S0t'C&*3/l'ft = JI'£« (::tlDll*|, 
C 1 -6 ©B«x »tt»ft4l^ttIBttOTJU*-^a» hiJ7J^D^JK 2, 
2, 2 - h 'J 7;^Dx h + i/, 2, 2, 2- PJ7;^Dx^^7U, CO 
OR., CONRtRc. N RbR B * fc tt±33C £ *l fc ££ G ft «. ) ; * 14 
R'fcU RbR.N-CS-C^^njf^^bT; itSEIiiSI^ 2 iiffl © ^ > -t* 

2BOATD7iJ-A|ji, 1, )Vs 2<I0i/*D 

^Jr'/M^ 2 fiffi CO 1 , 4->>f DAif^i;x-;H) ; * fc tt R »tt R .T ft * . 
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Ztt-CH2-£*U 2 o©*^/jp?(iffl&{c r Rbfia^ntfcJ:^. 
( 6 ) fl3*JC(I)C*^TTa30*l3^3&«TE©t»©*^1-±B ( 1 ) ft ^ L 
( 5 ) SB«©»r&7-fe h 7 * K&*tt* tz&M®'¥ttHzm®2ti%% 0 
R °li 7 i^ij felines 2: It^D^^ fi«7;^^ tcn^, 

iitg»7ir;^ R'liJifS»7izAS, R * t£ IS & 7 SRS&© 
(1-8C) 7;^*^;liiftStU*J^*y;K fii7J/J^ + y, 7 

2-ytl>-DtUx>-i-Y;k tn^A**^ t 7 •>* n, * * v , e u 9 
^tf*^£fcttft*ft7;i/*;i/g&£^5^>- l - ^ ;v g= ii<&»7 R 
& e ^ 7 > - l - # ;u # - ;k ; E^*'j;^f,liiti41SWt5Ei 
(1-8 C) 7>V*)\,m. R 3 I±*8, <g»7*>*«, = ^7rtU ( 

( 7 ) ft^^(i)(;*j^TTgB0«-aa>5*sTaB©t.©*^t-±i3 ( 1 ) aia 
(6) jE«©*f«7*h75 Ftt«tt£fctt£9¥tte8 l i : g3ft*j& a 

R°tt»B»7 x;;H, R'lilg»7xr^i, R 2 ttftg&© (1-8C) 
7;i>*;u£fci2BftigJ: LTtfn 'J l --ok e D s^u* * >> , 2-** 

v-i, 2-y t kdku s;>- i --ok t^i;/^*^ t^;^*^ 
f'jys/ji/tfjp^i fcttttttT;w*;wBJi > - l - * fc(*ffif»7;i/ 

+ ;VBitA7i?>-i-^^Aj^z;^f ) |H:f l 5S$f fl, ( 1 ~ 8 C ) 

T)i*)im, x&Mw&&tm®?. Y\±mm®** na*. zi±- cH,-*^t. 

(8) ftMmCfcHTR'tt**, fiftT^***^*:^!,, &VlT zi * i, 
( 1 ) &l> L ( 7 ) ©*r&7* h 7 $ HMftft* fctt*«D*J!*WCJ!F«$ft« 

■IS o 

( 9 ) ^^^(I)(r*>H>TTgB©^§B^* J TIBffl*.©«r^1-±33 ( 1 ) SE«©fr& 
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i8&#i$JSJg(?, Ytt£&/I^£ Lftt. Z 14 - C H ,- Sit. 

$ fctt * © (3 ff£ £ ft -5 Jfi„ 

R°<i8ftE&7 iz^i, R'(iilft7xz;pi, R'IA3- ( 2 - * * 7 - 1 , 

kd if u &y - i --r;u) mt^K r a t± * jfs , t - 7?ft**>,t>ft 

tf-^ 7±J-ft. &®7 ft * ft 7. ft * - ft , 7 'J - ft RigkT ft * ft 

7. ft*- ft, y\ =j- □ T V - ft 7 ft * = ;V » h U 7 D ^ <£ $ 

7;i*^7U7^$-;k 7 U — h&l&T ft * ftT X J 7 ft* -ft, a?D7 

'J — $ ^ ;i> * ;u 7 5. j 7 ft * n ft x ^ t- □ 7 u - ;i/ 7 ^ y ^ * - a t> j& 
linss, xttM&jgtxjg?, Yii^^ji^, z a- c h 2- jint. 

(1 1 ) <b ¥ 5fc ( I ) £ * ^ T T 32 © ft s3-t * s F id © * © 4: * 1" fr &7 -t h r 5; F ft 

t tz i± * © mm^w iz z n * jg. 

R'fiiSj557xz;H, R'Hlgi7i^^S, R2I43- ( 2 - tf >; V ft 
***s) 7u\Zft, R 3 tK x t -7? ft** is* ft*- ft, itftift, y-bf- 

ft. {&WlTftlrftZ ft*- ft, 7>)—ft{&1&7ft*ft7ft*-ft, /x^ot'IJ- 

ft 7 ft * ^ ;i/ , mJ7;^d^;^;^z;k Mt^I/^t- ^ y 7ft*-ft, 

7 V - ft t&1&7 ft * ft 7 I S 7 ft * - ft , ^f D7'J-AfijS7;^^7;;^ 
/nx □ 7 <J 5. J 7ft*-ftjy t>M{ZtlZ&. Xtt^lft^lRl 

(12) 2 - (5-7$>-6-**V-2-7ir\-l, 6-ytHObTU 
— l — — N - {2, 3-5?** v-l - (3-7;i/*D7x-;u) 

/-f ;w} 7?-ft7± h7K Kita€©ii?(ii]i:3Fg^fn5i£. 

(13) 2 - (5-7i;-6-^JfV-2-7xZ^- 1 , 6 - y t t>* D t 'J 
^v>-l-^;V) — N — {2, 3-i?**V-6- (4-*;U*«J>-4--f 
;u ) - \ - 7 jl - ft ft) ^ * >> n, 7 -b h T ^ K * fc tt * © H a ^ \z If® £ 
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(14) 2 - (5 -7 I J * fc tt t -7T)l**ris*IJ\>X-)l,T = J £tzl*T± 
f*7;;-6-**V-2-7ir*-l, 6-i;t fDt'J 1 

)l>) - N - {2, 3-i;t*V-l-7 I ;;Mf^-6 - ( 2 - * * V - 1 , 
2-ytKDK';y>-l-'f^) } ^\*^;i<7-feh7S K * ft tt * (0 W 

(15) 2 - (5-7^y*ftlit-r^;i/^*^*^^^;i/7^^*fcli^> 

6-^*V-2-7x^;i/-l, HDKV - 1 - -f - N - 

{2, 3-^;**V-6 - ( 2 - t 'J i> JU * •> ) -1-7x:i;i,>*-;i,} ^ * 

(16) (A) 2- (5-t-7^;U + y*;^z^7;y-6-^^rV- 
2 - 7 x - - 1 , - N - {2-^K^x 

b7; F\ (B) 2 - (5-t-r?;^Jfy*;i,*zj|,7;;-6-ttV- 
2 - 7 i - - 1 , 6-J?tKDKHy>-l--f*) - N - {2-^h^>> 
ll )]/■#- )l- 1 - (3-7J^D-4-trD*y7i-*) ^^^-2-^^ 
V} i^*7th7; K (C) 2 - (5-7-;-6-tifV-2-7iZ)i, 

-l, 6-s?tl*ntry$s;>-i-4;u) - n - (2-t*v-2-7irj^ 

iJ^/^-f;i,-|-7jz;Mf;i') xf*7t|'7;r, (D) 2 - ( 5 - 7 

^-6-t^v-2-7i-ji/-i, 6-ytKni:ij*y>-i--f;u) - 

N - (2-^>y;^4-;^^|/-2-ti|rV-l-7i-;MfiO jl^^T 
•fe b 7" 5 H s ( E ) 2 - (5-7^7-6-t*V-2-7z-*- 1 , 6 - * 
tFDK"Ji*;>-l-0) - N - (2-**V-2-7* = ^xf-;i/*;i/^ 
t-f - l - if ;i/7-b l>7U\ (F) 2 - ( 5 - t - 7* 

^**^*Jl/tf^;W7$>'-6-:**7--2-7x-^- 1 , KDt'J 
S 5> > - 1 - -f ;i/) - N - { 2 - * h •&=.)),- l - ( 4 - > $/ 

7x~;i0 xf ^7th7i l>\ (G) 2 - ( 5 - t - 7 

f*^^i/A**z^7^-6-tJfV-2-7ix;b-l, KDtT 
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U * > - 1 - -T )l> ) - N - (2-^*V-2-7i-;Hf j^A^t^l/- 
l-7i-;Mf-A) i^^7^F7U, (H) 2-(5-t-7^>»l/^*^ 
*;^r^7;;-6-t*V-2-7i-;k - 1, K D tT '} * S/ > - 

- N - {2-^h*t/*;u^n;u-i- (4->f-***i<7x=. 
/-f-))/- 2 -tf*V} x?-;b7-bh7; H> £> * Mi ■? ft £ <D M 9 ^ W £ Iff 

(17) (A) 2 - (5-TSy-6-tf*V-2-7x-;u-i, 
K D e U * > - 1 - >f » ) - N - (2, 3-y**v- = 
7f^7th7U\ (B) 2 - (5-7i;-6-t*V-2-7ir;b-l, 
6-^tFDK'J;^-l-^l/) - N - (2, 3-^*V-6-7ir* 
-l-7i-;Mf*) ^^y;b7-bh7; h\ (C) 2 - (5-7W-6- 
3rJrV-2-7x_Jb - 1 , - i;>-l-^|/) - N — (2, 

3 - - 6 -7xz;i/ - 1 - 7xz;Mf 'Of ^7t h7< h\ 

(D) 2 - (5-7U-6-^ + V- 2- 7xr*-l, 6-vtFDt'J ; 
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(G) 2 - (5-7^-6-^V-2-7xr^-l, 

^ > - 1 - -Ol> ) — N — {2, 3 - s; * * y - 1 - (3-7^*D-4-tKD 
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-(4-pt^^tf^5S;>-l-^;i,)-2, 3, 7-h'j**v} ^7f^7 
* NT 5 K, (0) 2 - (5-7^-6-^v-2-7x = A-i, 6 - * 
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•^XS^fttlcft® £ ft a ig # 7 ^ * 'J #JSifix 7>l/* U ±8&IIi£x 7ihU 
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h 7 5. F»*tt©J&. 

(19) ( 1 ) &n U (18) fc33«©*r*7-b F 7 ; KR*tt*fctt*© 
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(23) ±IB(1)~(18) C13«©*fr8t7-t? 1-7; H 3§ 9 * * Ac tt * © * ffl 

* w c * § * n * jft fi£ ft 1 1 i «f m » m n t& «t ft a m #j * & u » & m fs «t 
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(2 4) KIT© (A) *fctt (B) CaitfillSSfitiiktlUlkti. 

12 



WO 98/09949 PCT/JP97/03132 

J: IE ( 1 ) ttui (1 8 ) gB«0»f«7-b h T X KB*ftSfc<**0Xa¥tt£ 

(A) flS*a(I)®tf*T* PRtfttO^jftCMEU fb3*5£ (II) 




t" * £ n 5 7 )V a - j 1/ # © { b £ % 4 7 ; u d - ;w ^ & g # & § H £ ttt * ft £ Bft 36 

( b ) <bM(iii) 




(III) 



OH 



13 



WO 98/09949 

fc*lr>tt* *ft^2C (IV) 



PCT/JP97/03132 




(fb^^diDifeiidvjtfc^^R" at±B ( i ) -cznztitzR *t n tan* 

{b3*5£ (V) 

(V) 



COOH 



fc*HUU ffc^a (VI) 



N RO (VI) 

R 3 HN 



©^■rn^©^^«ji:*«^t4xg(±5e^ff»wi3{t*R\ r» % r\ x, y 

*s<fcVZI*±gB (1) nfcS£*1-) . 

(25) R\ R\ R\ R\ X, Yfc«tVZ *s±ie ( 1 ) -c^si^ 
a ±13 (24) 33«®fb^;i$ (ID ©flsfctofc j: v*®tt. 

(2 6) R', R s , *5,fcVZ#±I3 (1) -C£8£nfc£Ti&»), R" #±E 

(24) icaasftfca-c**, ±ae (24) gaiK<zHb#a din ®<b 

14 



WO 98/09949 PCT/JP97/03132 

(2 7) R\ R\ *S<ttfZ#±gB ( 1 ) T^iJtltSf*!), R 3 ' ifi±6i 
(24) izfcnztltc ±13 (24) JBIgOfb^SC (IV) 0Hb£«5*cfc 

(28) R 1 s R I > X&'.fctf Y#±|B ( 1 ) T-^S?nfeS-eS.*±IB (24) 
S*©ft¥5S (V) «D<b&«3*> cfctf *©jg 0 

( 2 9 ) R 'ii«fctf R 3 #±I3 (1) ■e£*Sftfc«-C*4±8B (24) IBtttfMb 

(VI) (DltGtoX X V* CQJgo 
(3 0) 3-R" - 5- (RiCO) - 2, 2 - >>* T ;i/ * A - 4 - (R°- 
Z) (^*^V"J J? >©>5r h >ffc3H*) (i£#R\ 

r 2 i> j:v z #it$ja i -cms tut** * & , r 3 ' itm&m 1 x-zmzntz r 
* & w s ft ffi as ji a » * ct m m b & a ;u * =. ;u m & « *r -r & «f $ t -tr h 

7 I 0!;Lfcf 1 - K >J * is-)\,7* hT I K fc£«J^ 1 - £ 5 v-^UT 
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7*/l/****WT^3*^4^tlj3»*7 , ^*^attiatt46VC^tt«©ii5 
a**^liSStt©7 , ;u*^*w U ftjRftttl&itL2 0 un. 
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7i^;Mf)W*y, 7 x * ^ ;V ;* *v % 7x^;t,7Dtr < Jl/tfdf 

^ tr »; y^^f-^**s/ x t: >j <>* ;u x >v t * *s , t'jy - ^7nt;^ + y > 
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^ > -tf > £ ;u * - ju, [4 - (1 - - ^ > -t? 

> * ;i/ # - )i> , h^xy^;!/*^;^ "O-tf^vUHfcnjK *ji/A7 ; 

i/* ;i> * ;v * n ;u „ t: v 5; ^ y f- >v x )i * ^ )V N > ^ ;u 7, ft * = „ x.^-)V7^^ 

;p * ji/ * =. ;u s h ij 7 )v * d y. ^ ;u * ;u * - ;u , 7i^y;^**r;K 7 X y 
7, )\> * - )\/ v ^fJt/Tx^i^z;!/, if ;i/7;/^;V*-JK 7Dt^7; 
y*;u*:z;i, s vrDt^TU^J^-JK 7**)\,T X J 7 t- 
7f A7U^** = A, 7 x - 5 / = ^ > i?)UT X J 7)\>*- 

;f if;i/7^f*iJi/*;A, 7Dt;i/7; ;f 

/i'7;;ft*>*zjK v )\/7 1 ; 9 * 11 (;;t7x-Ajt 

21 



WO 98/09949 PCT/JP97/03132 

a* Jr. cfct- , x*-;k 7De* t -f 

v 7" d tf ;w ;k t - 7* ;v , v >\, , 7 x * ;p „ f- t *j y ;p N t y 
;i/*?-,iK 5 - 7- Y ^ "J y ;m f-;ve$> 4 ( c c t* 7 x = ;u $ fcii/vf- n r y - 

±(3£t ) . 

(1-8C) ©tt«*j;u#ttiB7';i/*;i/i: u^tlfflftiu^jw 

v 7 D 7*D v^DT"^-;!/, v 7 D ^. > , 7 D a. * is )l X & 5 o 7'J 

- ;U ( 1 - 7 C ) T Jl * x a. y- D 7 'J - )l ( 1 - 7 C ) ~7 %7 )\/ 

* U > IZM L X % ft t£ Bit * * V h y > 1/ > , fh?^^, 

^ > * * 1/ > , * V- * ? V > & £V ^7 * * \s > X- & Z o 7 *)-)ltLX 

t^i'-^K 7 y Jl/fc.fctf ^x - o Jtf * Ul^T U - ( 1 - 7 C ) 7 

Jl/^H:Uli7xr^^;K 7xrjbxf 7i-^7Dt;i, 7 x ^ ;)/ 
-fvrDt^K 7x^;i/7f 7i^iHV7fiK 7x;;i^7iJK 7x~ 

V7UK 7 x ^ ;i/ a ^ v ;i/ s 7xx;i/^7 , 3 L ;i/&if#fctfe>tu a^dt 
y-;v ( l - 7 C) 7 *c bi^t cot LTlis ^D7'j-;^ 

ty = i?^;u, 7 y ^.fctf^x 7 x - 

& « tt * b * '> » X h * ^ N 7DK;^*y, -rVT-Dt^^^^tSi^T-h^r 

^^^(DO^^^KD^SiJCD^^-T-li, R\ R\ R\ X, «fc Z # 
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#-f33l#&*o ; SfcllR'liOR., C00R., C0NR k R tl NR t R., N 
R b C H 0 x NRbCOR., SOiOR., SOaR.^ C0NR»S OtR.*iIFP 
(0) (OR.) iJ: 0 ft **B*>63i«*<l* 1 ■0*fcttJfJxW±OBIiat** 

R *I4K U S;/U**^ (1~4C) 7****3**. 

R 3 &*m ; £fc«R'ti:(i)D • (CHO • CO, ( i i ) D • C 0 • E • C 0 
*4^tt(iii)D • SOs - E • C0tfe^7>>;H v &Sl>iiD • (CHi) 0 3 
• Sdi'iVD • CO • E • SOitfeJ^;^-^!, (CClT-SDIiTk^, 
C 1 - 6 DitfK ^tt««07J^;H, F'J7^tD^f;w 2, 

2, 2-hU7j|/tnxb*^, 2, 2, 2-hU7**Dif*75;, CO 
OR., CONRbR.s NR h R.*fc|i}g«*nfclSQ* v * ; i* li R R 
bR.N-CS^5«Sft4*-*'7-l/7;Sfc3SEtt£fiK: % 7 x :z *, atDTIJ 

1, 4-t^7^>-i;-Y;u, s^o-n*^** 1, 4-2/£o<n*? 

za-CHs-ssL, 2 o<d*jrjh? afaAt r , % Rb-efi^^nx «t i^o 
«t »>w« btzitz&axDitsvooftmttVK-rte^ r'jpt-x-** (7x 

6 £ ) , r **** 7** % 7 x - ;i/7D 4— *jwsny>— 4— -f^ — 

7 d t ;k 1- (jth#^*fl/j|?-^) 7 d tr ;k ;nr^7i;> - 1 - 
* - r □ k ;k 2 - * * v - 1 , 2 - s? t k d e y s? > - 1 - * * - 7 d tr^ % 
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3-7**D7i;JK 4-7J^D7i-;K 3, 4-i;7A*D7i-;i/, 
3, 5-y7;^D7iz;K 3-7A*D-4-tFD*'>7x = *tJi5, 

*fcft^>t(l)«)ft^*ffl*a!*Wt:»**n4fti:LTtt«t:|R^tt«c<,« 
*Kfli*:«C(I>©fls6fcj!)»«ftft;6«B0fc Stt-f o*l?«itttS*fti«k IT 

4u«*«i«[as*»&ff 6ti*tt ; (b) fcMmcfcStoiPJSSttflj&iu-ea* 

« * s m a t> ti % o 

;i>&®ffiftSS*ft£:fbM 3 ©R " lis 0Mb £«5 u fls*a(ii)ft* 

**l*K<bU iBBCJfclltrWSORIl (7*-iltttBoc ( t 
-7f-ji/**J/*;i/* = ;i/) ) feftttU B MT- & S ft^S ( I )<ZHb ft* * » 5 . 
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$®-fb£-te t 0« SSL 01 *. « * * * ^ A 7 ^ K f t 1 7 t F D 
7 5 > 3 b<li*n^ £*fett$ftK£<0*B-fr 0l*.tt 0 *c 

«ev* 1 8 o 'ciifi©ias»* u < a o-cftt^ 1 4 0 •csttoa*-e 0 . sttma 

^ L 5 OBSIMIIitSjt* «n« Jl^^. K*oiiofli»JC(V)* b < 14*0*^** 
DGMb^tufcHM «fc *) Kte ffl 1 b^tfs <b^S(V)©<b^«5 

1 * Jl/Cfl b"Cfc1fcSC{III)0fl5ft*lfc 0 . 54HL5 fSS^JSOSSIffl-e Q [ft != £ 

c) 4. 1 , 4 - 5> J** TKI b fcfc*5UXVI)fc U 

&£«&£R'0S£. £<z>8Si(i£ ttfiStiotlA Us <b1*S(X.Vll)i:f 
5» fb^^(xvni)©*s**jitt«s b> ft*5t(xviii)i: b. Bftrnanwo 

ib^AtDfflft^HBSff*. «R*Jft*SC(XV)ORdttt KO*J/*®M£8ffl3 

ffl<*na, b < lifter = / &<DMm&<DisiM<Df%. Pft&<* 

<b*5S(lll)fl)fl:£il!j*fcii-€©ttttx \/ >J y >© h 

>8*#c»l/t, *JSfc J: D T 5 y*©K«ajKjfcii J: V y £?>©H 

»fi**fT-?>;:fc£J:iK fc*a(Ill)C#*+4fc£**fctt*©ttfc«Jttfc:8 
ZztWCZZ. ft, fcMUinctf^TR^ttR'fcttaAfc:, R 3 i: TeJ b « i* 
fc¥a(Y)*fctt(vi)fflfl;£fcfc:08£©fcSft|fct % R 3 © i: c 

fttt, &© (1) ~ (4) ©T.afc5*t*-3£ajfc1-*C fc#tB*a. 
(1) R. Nishizawaf.l:iU. Med. Chera. , 20 (4) , 
5 10-5 15. K$B££ft££&f:ftU, 7;;fi^BSi:U3-7;;- 
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2-fc h-D^rv-4-g^Xtt^lltft7 i-^BHigiC^tK htf-Cl 

So 

tf 3f SJl±t:BgSg0 3IA$ ft £ Eft? x - ;uy v - > & £ $ ff 5 c £ # 75 fig x- 
ft 5 o 

(2) §?.nt 3-7^-2-h KD*y-4-IftXtt#S8l7ir;i'8IS 
N, 0 - t h* U^isfrT i >h 5 iMi^f ©JSiljfiSOIjg^S 

i&fcffloTttft-f 4 c £: £ J: 0 . 3 - N - fi^ r * y - 2 - t Kn*>>-4-8t 
& X # g& 7 x :z ;i, g&g? - N , O-^^f^t F D + • K ^ a» < C i: *s 

( 3 ) f#t»nfe7 ^ 0«;ttf 2 , 2-^h*'>7 , DM>4'> te^S© 

p - h;i/x>^;v^>|8Sag^^0^^^ffl^5^i:J- c tt) % 3 - N 5 

l± If SSI 7 x ~ )\> t )l * * V >J U 5? > C ft & tl -5 o 

(4) f#e>nfcT^ Mi, SH#C£;oTttH£e>iP&i5lCrfif£Ti h' i: L T » 

HJ#*o HftltfjClfcU U S/*>£BE#©&jfo N 0!l X. 8 - 1 

4 3 5 1 7-tfi$liH^£ft-C^6£&£l6ffl >f£ffl^T\ ^RSM 

iz s % mR 2 j&t z r v - * - jimm-iz vrnmu z % o z tiz i *) 
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XXV 



ft*. *W«»t*HT3-R" -5- (R ! CO) -2, 2-9**7** 
,1-4- (R'-z) ***!/y5?>k£„fc*ft, fc*S(XIV)fcHl;*i||c*iS 

to 
to 
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D. H. R i c h 6 la ») J . Org. Chem. 43 (18) , 3624-3 
6 2 6 ( 1 9 7 8 ) i£±T$B££ ^ * *fc J; >) , fc*a(VI I )T * 

■CS*ftftfljftl!'Ni<»4«t«4. fc*3t (VI 1 1 = ;b 
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H. Taguchi^Ciot, Peptide Chemistry, 16 
0 - 1 7 2 ( 1 9 9 5 ) tt±-C*££ftfcfcrtifc£ffi^**C X 0 * fc?3S(X)© 

I)®fc£*ft 7 , ;W*Mb««*.B||ft;7' 'J ;KO#fiTtjia Mat- -5* 

ft*a;(xii)-ew$n*ftft»©*;i/**»>;ni5«iasftma5t j; d fln*##t* ^ 

>»7 , s;|<*J:Vhyxf-^7 , 5>«ti:©J;-5«tai«HJS:lli«i:fta!r4»t:J:D 
WlSf 4-f VS^T*- h t*dfe1-«**«-C* *. IR|fl!«c IT lis fl?« A « t 

*-^3t-csfe4ftg*A (xiinofli^*air*s5at:&fi£-e§ ^ 
fts*a(iiii)T*£ fta<b-&«*Mb*55(v)-T?'7iS ft-Mb&#/^c/j>£&ii x « 

lit:: <fc 9 3l*?T-ft-5£tfT-££ 0 flit., <bM(XIII)T-*Sftaft;£»fcN- 
'i>-N-t*y F«tifOft»fb«l©ftAfljt:«l«t«0rattft*^ 

^ •> A*ffli>rfl3*iC(xiv)-e*gfn5y*-;u^*ii*«iiii6-c*4. jk^t. <t 
t) » T fc u ft; as* L<<i±fio*iSt*i:TMJBTS4e 
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10 
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H. J. Met z*ilfH. Neunhoef f erCiiChem. Ber. 
115, 2807-2818 (.1982) K±T 3 ftfc£j«i& 4 H ^ * * £ 

h fc©»fcfil&*fT5*C J: & , fls£A(XX)-e w $ ft 5 1 , 2-s?«fc-6-h 

l J7yV>-5-A;i'!H+^^K«<-$)!)iTf5. ft>*j£(XX)© * ;U # * *> 

;i/*B**«#©#aT:in*?>iif -ra i i: c * ^ , ft^suxxn-e^sn-s 1 , 2 

- yfitt- 6 - h U 7 V J > - 5 -*;i/*>H^O«*^qHE'C»4. 

fflflit ♦) fls*«(xxii)-c^i-ftft* (::tfii{Lft«oi6, R 3 =t 

*-ht«lllUT4t**tftt^Tj3!), ft^T, 01 * tt t - 7^ * 7 )V 3 - 
^©ttfcSlcT'V&iffcffl^fttf, R 'tfMlfot iBLMSKDto&tott K^OHtte 

ft* A(xiii)tw* n*ft^**» & fls*st(vi)-e** ft4<b^ri»^flDjeijitt % <b 
*si(xni)-c**ft *-fb^«*» ns*a(v)-c ft*fl:^*'s©*tft t 

±aaLftfli*i(i)©ft^«jio«a©fc«)©xa^4iiHi***»w©-fit*a!i© 
fijffi-cfeDv ttTcstiatiot^^htni. cci"Cffl^e»fts*©siaij 
a s it t « & n a d -c * « . 

(A) ftS 7 , ^3-;i/©*^# = ^^©tt<bfilBft : 

ft*i(ll)©fti&1l!©K{btttKD*i'A*o*;usti = ^a's©»fls©lBttffl 

>*©tttt»i«, m<b^5 L i/>^©MD-r>^^^^L, < tt^ft e>©?g^-5g<«^ 
-c, »h< ttan©»flja©#ttTt, v-f 1 oftfci* 1, 1 0 o**c©«e 

ffl©Mfi»*U<lil0je o C^VNt50a°C^.S©ajt<tD»*L< liSiafSK 
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*«!«i:Lfflt>*^© ; * * * d y h" > i> * ? & x )\> * * Kfc<fctfESft 
& g £ ft S o 

(B) &&<DT I J *«3tHbg6jS(I)0fc6»(D£jtto 

*>***>«*#TfcJ:*inMac J: »tf a i: c 

ft ?> 4)&Jfott v -f * * 1 0H?&^ L 1 0 0 &°C(D&W<DU&&£ L < ti 1 0 gTC 
L 5 0SCSSOiaif«t!)ff*L< li is fiS Iff T fir 
WT©<b^^*iHug3Lfe^b^^5^t<li-?©*;u^^->;i/SorSi46S«^ii 
R 3 ' #**Tft«*t£5t(ill)i:®«£fc*oTf#*c kt,-c**#, T33«D# 

( C ) R 3 #T^l/2T-fc*fb^sUl)0{b£1&<!!)£j&o 

iffl ft «C A" i£- tt , f I- 7 t D 7 7 ><D «fc o fc*f£&ig&*T*T ->;HSC ^Jfof-S 

^>Kfc*^7U>^a^^^lii/y^D'\^v;p*^^i;-f=H. 1- ( 3 - 
^f^7;;7Dt;H - 3 - x a * * ^ KfcJV*© 

(D) R'*feliR ! ±(;|tttR ! tflCOORa, C 0 N R b R c £ # f * ft ¥ 
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IHORa, HNRbRc^StSft^ft!:, R'JftliR'ltSCOOH 

R J #*$T$> D s 7 'J - 0 7 ^ y S**T + *fc*a( I )0ft£^£ ltt<b&«> 
*f Jfc T & * ;i/ * x )i ? v ij Ht «fc 0 ^ ;u * - )\> it t S z t iz «t 5 n a z t # x- 

7 5 > © <£ -5 4 ^ rS t* j§ ^ ^ T £ Jfo * ^7 5 $ A 5 T* § 5 . * ;i> * - ;u £ n >J K # m 

ad7>. / 3- )i> z , l V y a * ;\<* * i, <d £ 

o «e»tt®lKKItL «H L £f$oftft«!r0Bft«3iL0, R a # * $ ? fe 

(G) R \ R J *5 e fcl5R 3 ©3t.'J>'&:<i:*.loAiTU-->l/*fctt'V7 1 Dr»J-^ 

t u - ;u * fc li^'r d t y -Mit fittr ;i/ 3 * Rift* * fc ttffiiR t •> ^ * * 

if ££1" *-fb^j£( I )C»tt4ft$ll«)7A#;H-fA*tl47 

v a- * * > x ;* t 1 ;ko ffl a&ffi o 

SJfcfc if £o 
(1C0OR .CR.MI) T-fcSft^5U I )0<b£%0ftfilto 

Mi&ts^^^dpi/^itox^x^^b^fei^^xxx^^&i^it^zhicit) 
ft a c i: § -5 o c: ® srt; t u t a* *s? it * h »j * a & £ © r n, * >j t «t 5 
Jn*^«^, ^>^^x^^;i/0®^(i*5^-5Dii*^^«i3«ttr t -r*;i/x* 
f- A © tc £ £ &M ft if # 5 o 

(I) R'tfSR.RcNCOSfettR.R.NCS-C^t), R .** * $ 0® ft ¥ 
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(J) R 2 #7;i/*;k 7>J-;^jk;k d 7 'J - a?**;^* Sfl;** 

*;i>#*5/;HS&*tMi, *©8SttftlHH*****fli*se(lil)c. R'irfl 
«&t£g£Wt-€>, 7 ;u * ;v 'J n -y - ;HJ & , 7 'J - ;i< 7 ;i/ * ^ 'J ^ * - ^ 
K» * fc tt ^ f - d 7 - ^ 7" ^ * ^ = + - ;m* & sis ? -e- » t & * ;u ft t 

(k ) -i&fcj&fb^au)* tz\*(n)<Dibft®toftf$.o 
ft»JC(v)»ftv^a:ft*A<vi)o4b^« (fcs^Ji, *©njB« c 0 0 

H©«ttflsR*tt) R *fc*A(iv)* 5 ^ttffe$a(iii)0fc& 

( L ) ifij , ±13 ( C ) (D) (E) (F) (G) (H) &£V ( I ) I* , fli*5t 

**ft*5t(lll) (IV) (V) (vi)i; j3^TH^*S* *1- Zikfim*®* Z. tifi-c 

t «. * n6otia»H*«^**nKft?a(i)c:*ri6"r*fljf?r«i*Httt:^5 

fcRPBTMkit**^^ Ii*l:ttW6fr4J;iC, *ft W® 

iSj4«Mfc£»#S 7 2 , 7 3 s 7 4 , 7 5 . 7 6 , 7 7 , 7 8 , 7 9 , 8 0 , 8 
2fc£jb«fc|J£h*. # K # £ L < tt 7 9, 8 2 U t?1fi1b\f bti & . 

tits <b^5£(V)©<b£«l©-5-fc, JfH^ftliLTtt, 
3-t-7f ***J/*;i* = *7W - 1, 2 - >>* t KD-6-7x-;i/- 1 
- c 7 = HI (fli*55(y)fc*V^-C X#BJIU YjFK*, R'tft 
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5 - t - is* )\,-#-)\,7 *y_e-**y-2-7 x -)\> -1,6- 

5>fc HD- 1 - t U $ (fl3*5fc(V)fc*JV*t XtfttlU Y#S*s R 3 

5-t-7f^t*^*;^r;i/7;;-l, 6-S?tKD-6-**V- 1, 

3, % , 4- h 'J7x-;nt® (fb^amts^t x, y * ics*, r s # 
t - 7*^;u** v ;*> ;u * n ;k R'tf*?5i) a f, ti^>o 

$fc> fl33*A(lll)©fl;3-Wfl> a * t vWb&& J: IT ii, &<Dfc©#fctf 

(A) 3-?U-2-t FD^ry-4 - (4 - t = M 

-mm 

(B) p< ^ ;p 3-7 F 5y-2-tHD*i'-4 - (3-7;UD-4-t Fd 
*<>7* = ;i0 -SIS 

(C) 3-7-;-2-tFD*J/-4-7xrj|/-7DM>7='J K 

(D) 3-r^y-2-t FDiry-4-7i-A-N-7i^;Mf;i/-7f 

(E) 3-T^y-2-t FD^i/-4-7i-il/-N-7j-Mf/l--7f 

(F) 3-7 , $y-2-bFO*'>-4 - (4-^;Utf*^7xi: 

-ess 



(A) 


2 


- 7 


5 J 




3 - h h'D*y-4- 


* * V - l - 7 x 




;v *\ > * > 


(B) 


2 


- 7 


X J 




l, 7-v7x^;b- 


3-t KD*5/- 


4 




(C) 


2 


-7 


X / 




l , 6-y7x-jl/- 


3-tKD*5/- 


4 




(D) 


2 


- 7 


X J 




3 - t FDJfx-4- 


t*V - l - 7x 




;i/ ^ ^ ^ > 


(E) 


2 


- 7 


X J 




l, 4 - V 7 x " J]/ - 


3-t K D * 5/ - 


4 


- * v 7" * > 


(F ) 


7 


- 7 


X J 




3-fcFD*i/-5- 


tJfV-8-71 




;v # $ > & 


(G) 


2 


- 7 


X J 




l - ( 3 - 7 ;u # □ - 


4-t HD + ^7 


X 


- ;u ) - 3 - k F 


D * v 




4 - 




V 


^ > 9 > 
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(H) 2-7^7- 1 - (3-7)^D7i^M - 3 - t fD^y - 4 - t^f 
> # > 

(I) 2-7^7- 1 - (3-^DD7i-iH - 3- t-HD*^-4-**V 
^ 7 £ > 

(J) 2-7^-3-tl«D*^-l - (3-yf^7i = ;H - 
^ 7 * 7 

( K ) 2-7^7-1- (4-7)l*U7*-)l>) - 3 - k 1*0*^ - 4-** 

V ^ 7 * 7 

(L) 2-7U-1- (4-^DDD7x-;b) - 3 - t t ; P ^ - 4 - t * 
7 ^ 7 # 7 

(M) x^;b 2 - 7 ~ y - 1 - (3-7;U^D7x-;b) - 3- t h'D*v- 

(N) 2-7^7-1- (3-7J^D7i=M - 3 - b F D^y - 4 - ^ * 
7***7- (4-*f-JH£<*7S*>) 7 < K 

(0) 2-757-3-th"D*i/-7- (4-*^*U>-4-^;u) - 4 - 
# * 7 - 1 -7xr.;i/^7**7 

(P) 2-7<y-7- ( 2 - * * V - 1 , 2-S/'tHDKiJJ?>-l-^H 
-3-tFD^i/-4-t*V - 1 - 7i^iK7^> 

(Q) 2-7U-3-t rnJfy-4-t^V-l-7iZ^-7- 
>J *7 ;V * * i/ ) 7" * 7 

(R) 3-7U-2-th-D + y- 4- 7i-A-8SS 

Bfifttl^LtftWffl, HAM, fttm. Kttffl, MttffiL tftfl. #7*-t;i/flh 
jftBAK ttttftls **X!k 2 71/ U XI*#1S 

was©*** 40m-;*, h -»«®«ai*s3ft liu <sn 
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4 *fb£»ffl J; t>M^-K«t*A»ai«o. 1 - 1 0 0 

fflfi%»*L<l*l-9 8ttfi%-efe-5o01x.tiit^S!l©lS^{w(i. I$0. 1 

v*. «m«©»£ctt, xtamt tmizms fjy-t^m. scsk mum, mm. 

¥?<f J/D'>r**ojB«TfflVAe>n*o * * IK Ml* -it 

£5-1 0011%, #*L< tt 2 5~9 8ffiM%®*j 

S^SIl, ft*©*** ttfi. jfi« s J&MJHWSicfc 5fcj£*na#, 
tt-«l=x 1 - 1 0 0 m g/k g . B, ^ P ^ 4f -C 5 ~ 5 0 0 m g 

/kg • Dtifei. 

kgffl»4M-Cin2H. 3aiB«Pft-£LT £ $tt©«|jStt# e> ft* *» -3 

fee 

£r&©8H1=i££fflofc 0 

( l) *tt®iB*Si±D--* ';-x/*#u-*-*flH>, 5 o°c« K©iB&©$£ 

Jtf 5^2.0mmHgO«ETCff-3ft i 

(2) f /iJ*yA^D7K57^-ti, * ± -> U S' 7* « (BW-820MH) 
tfflV\tffo & ;»a*l>D7hy5 7-f-ttMercktt|[TLC7U-h 

(^'J*yA6 0F 2 5 4 , 20x20cm) £ HH^ 0. 2 5mm8&$lMi 
0 . SmmJjOfcCfc&RCjfcbTttfflLfc ; ^tUS^tJ <fc V Si it* & © It , 

( 3 ) Hi £1* (dec) li^d?ft^1- ; Hj&£3BttLfcttHCH IT 

( 4 ) g&£jiJc%t±ii&JE-f ^ £*£&Sa#m (NMR) ^^n;^^f;; 
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NMRttVar iant8Gemini- 2 0 0 (200MHz) fcfflt^ I*) Si 
WfegHTrh7^^y7> (TMS) *|fHftppntJ3«l,t; 
teW $ *x fc J/ ^ * a tD JfJ iz H t T ttttffl 95 ft B&ffi * ffl n ; 
(5) gfi (Mas s) h;HiVGttSSVG AutoSpecSfflu, 

( 6 ) ftftftJR ( I R ) h ;i/ttB*^»ttS(dttH$tt^»^^ftti- (A - 

2 0 2) tffll^ fit^«5gi:L-r(i^';^5 L i/>7><;i/A*ffli,>t; 

( 7 ) -l»CEl6©fi*fcttT L C*fflt>fc ; jK JfcUSfSI £ W L T B * ft -5 0J w T 
« t) s «& r L * M ft I* M * 33* L fc * (D ft ; 

(8) jR«Htaw±aa* ufc«-cfe LtMftj&a-c^tfi* fita*:- 

St-r SUNT lift u ; <t t) *a©**jb*jfcBfttt£fctt* *0ttBf<D#M*»* 

JUTC**W«KII«t:J: ») !5iWt5* J , c ft K J; D |®& $ ft s *, © -e li ft i> 0 
i )© <b £• ft ( a 6 ft w l %. i o ) & 3? iw m t . 
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49 3-F-4-OH-Ph Ph Me Boc C N _ CH2 . 

50 3-F-4-OH-Ph Ph M e HCI-H C N , C H2- 

51 3-F-Ph Ph Me Boc C N . C H2- 

52 3-F-Ph Ph Me HCI-H C N . CH2 . 
"tt 53 3-F-Ph Ph -(CH2)3COOEt Boc C N -c H 2- 

54 3-F-Ph Ph -(CH2)3COOEt HCl'H C N -CH2- 

Me Boc C N _CH2- 



55 4-F-Ph Ph 



56 4-F-Ph Ph Me HCI-H C N - C H2- 
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V 'J ^>®n >i**<* nb¥5t(KV)©fc£»] 4^ 1 1 fco L£ 1 2 
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mmm 1 

2 - ( 5 - t - 7 * is 1i A> ft - »/T $ S - B - ■* * V - I , 6-vtKD 

-2-7i-a-i-k'J^; = ;H - N- (2, 3-';t*y-i-7iiA 

^<^;V) 7f^7th7U- (<b£«3§^ 3 7 ) fcitf 2 - (5-7U-6- 

* * V - 1 , 6-^tHD-2-7i->i/-i-ti; = i;- i )i/) -N- (2, 3 
-5?**V-l-7i = *^f*) 7fJl-7th7^ Fttifttt (flS^KjSQ- 3 
8) O^rttt, UT<D3i»> fcfir-sfc. 

(1) (4S, 5R) - 3 - t - */1i)VX-)V- 2 , 2 - ^ ^ 9 Jl - 

1 ) o 

(4R, 5S) - 3 - t -7* 5 - ( N - * b * i/ - N 

- / f- )V ) 73 JWt * J )]/ - 2 , 2-i/^^-4-7x^;Mf ;^ + 1t^Jy 
> ( 1 . 50g, 3. 96mmol) Sf^tFo?? / (40ml) CMI 
7;VJ>f HT, - 1 ^^y^y^^fflr h7 t 

FD77 >®m (0.9 ^Jb&ifc, 4. 84ml, 4. 36mmol)£10# 
BfiHT Lt. ^ifiT- 2 ftfBffitt Lfc*» fift»*Hfi««'fh7> 

* >7K^f*$:iinx.> JUTttffl Ofc. WSfcli £fia«lffi@*x ffifU^JS*T- 

HE«iLT»6nfc»**4''J*y;i'*5if nv>y77-f- ( ^ + > / 
»»xf-;U =8/1^7/1) TSSL, B &V«5 (1. 2 9 UK ^ 9 8 % ) £ 

1 H-NMR (CDC13) : 1. 15-1. 70 (15H, complex), 
2. 00-2. 20 (3H, br. sK 2. 70-3. 30 ( 2 H , m) x 4. 
16 ( 1 H , br. a ) x 4. 13-4. 14 (1H, m ) * 7. 12-7. 3 
9 ( 5 H , m) 

*ll*lt2 :MS;m/z = 4 3 8 (M + 1 ) 
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^IffiftS^ 3 : M s ; m/ z = 3 2 1 (M+l) 

4>R9ttS^ 4 : 1H-NMR(CDC13) ;0. 83 (3H, t, J = 7 . 2H 
z ) , 1. 11-1. 33 ( 2 H , m) , 1. 32-1. 57 ( 2 H, m) , 1. 
10-1. 60 (6H, m) , 1. 58 (9H, s ) , 2. 15-2. 52 
(2 H, m) , 2. 70-3. 11 (1H, m) , 3. 22 (1H, dd, J = 
2. 9, 13. 2 H z ) , 4 . 15-4. 28 (lH.m), 4. 30-4. 
48 (1H, in) , 7. 1 4-7. 39 (5H, ra) 

't'lfflttS^ 5:1H-NMR(CDC13);1. 29-1. 80 (15H.com 
p 1 e x ) , 2. 74-3. 03 ( 1 H ,m) , 3. 22-3. 47 ( 1 H , m) , 
4. 81 (1H, br. d, J=9. 7 H z ) , 5. 01 (1H, br. d, J 
= 14. 3 H z ) , 7. 15-7. 89 (1 OH, complex), 
*MfcS^6:lH-NMR(CDCl3) ; 1 . 23 (3H, t. J = 7. 1H 
z ) , 1. 41-1. 67 (15H, complex), 1. 80 (2H, qu 
int, J = 7. 1 H z ) , 2. 24 ( 2 H , t, J = 7. 1Hz) , 2. 34 
-2. 73 (2H, m) , 2. 75-3. 12 (1H, m) , 3. 20 (1H, 
dd, J = 3. 3, 13. 2Hz), 4. 10 (1H, quint, J=7. 1 
Hz), 4. 18 (1H, br. s ) , 4. 40 (1H, br. s ) , 7. 16 
- 7 . 3 6 ( 5 H , m) 

*R5tt#§ 7 :MS ; m/ z = 3 6 8 (M+l) 

^ra*#-f8:lH-NMR(CDC13) ; 1 . 12-1. 66 (15H, co 
m p 1 e x ) , 2. 13 (3H, s ) , 2. 70-3. 24 ( 2 H, compl 
ex), 4. 13 (1H, br. s ) , 4. 30-4. 53 ( 1 H , m) , 6. 
87-7. 06 (3H, complex), 7. 20-7. 40 (lH,m) 
4»Hfc#3 9 : 1 . 10-1. 63 (15H, complex), 1. 24 (3 
H, t , J=7. 1Hz), 1. 83 (2H, quint, J = 7. 3Hz), 
2. 27 ( 2 H , t, J=7. 3Hz), 2. 3 5- 3. 25 (4H, comp 
lex), 4. 10 (2H, q, J = 7. 1Hz), 4. 11-4. 19 (1H, 
m), 4. 27-4. 55 ( 1 H , m) , 6. 86-7. 06 ( 3 H , comp 
lex), 7. 19-7. 34 (1H, m) 
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tpmfc$n 10:1H-NMR(CDC13);1. 10-1. 70 (15H, c 
omplex), 1. 73-1. 91 (2H, complex), 2. 11-2. 
70 (11H, complex), 2. 74-3. 24 (2H, comple 
x ) , 3. 40-3. 50 (2H, complex), 3. 54-3. 65 (2 
H, complex), 4. 10-4. 23 ( 1 H , m ) , 4. 25-4. 55 
( 1 H , m ) , 6. 86-7. 04 (3H, complex), 7. 20-7. 
3 6 (1H, m) 

iffl^Sf 1 1 : 1 H-NMRICDCl 3) ; 1. 45-1. 58 (15H, c 
omplex), 1. 60-1. 75 ( 2 H , complex), 2. 18 (2 
H, br. t), 2. 32 (6H, br, t, J = 4. 8Hz), 3. 14-3. 
35 (2H, complex), 3. 59 (4H, br. s ) , 4. 26 (1H, 
br. s), 4. 42 (1H, br. s), 7. 18-7. 35 (5H, com 
p 1 e x ) 

+ fSH*#*f 1 2 : ^KiE^-So 
+ IH<*M1 3 

# f» # # § 1 4 : 1H-NMR(CDC1 3) ; 1 . 19-1. 57 (15H, c 
omplex), 2. 11 (3H,br. s), 2. 70-3. 20 ( 2 H , c 
omplex), 4. 05-4. 18 (1H, m), 4. 30-4. 50 ( 1 H, 
m), 6. 94-7. 06 ( 2 H , complex), 7. 09-7. 29 (3 
H, complex) 

■t«lffl*#515:lH-NMR(CDC13);l. 18-1. 59 (15H, c 
omplex), 2. 12 (3H, br. s), 2. 70-3. 21 (2H, c 
omplex), 4. 09 (1H, br. s), 4. 30-4. 53 ( 1 H, 
m), 7.09-7.34 (4H,m) 

*B#«1 6 : 1. 17-1. 67 (15H, complex), 2. 06 
(3H, br. s), 2. 32 (3H, s), 2. 70-3. 07 (1H, m), 
3. 18 (1H, dd, J = 3. 0, 13. 1Hz), 4. 10-4. 27 (1 
H , m), 4. 32-4. 54 (1H, m), 6. 95-7. 13 (3H, co 
mplex),7. 13-7. 25 (1H, n) 

54 



WO W09949 PCT/JP97/03132 

*R8tt$^ 17:MS;m/z = 369 (M+l) 

*RBtt## 18:1H-NMR(CDC13);1. 53 (9H, s), 2 . 13 
(3H, s), 2 . 85 (1H, br. s), 3. 18 ( 1 H , dd, J = 3. 
2, 13. 3 H z ) , 4 . 09-4. 17 (1H, m), 4. 42 (1H, br 
s ) , 7. 21-7. 33 (3H, complex), 7. 21-7. 3 3 (1 
H, m) 

(2) 2 - {S-t-7?)lt*i/ij>ltf-)l,TK;-e-t*r''J-l, 6 - v 
tKo-2-7x-;u-l-KiJ'i;-^) - N - (2R, 3S) - ( 2 - b K 

1 ) . 

(4S, 5R) - 3 - t - T*^** 2 , 2-5?** -5- 

(l-t*VxfA) - 4- 7x = ^^^A**^vnjs;> (l. 29g, 3. 
87mmol) * 4 tt£tt<b;dcX/ 1, 4 - y 2 9 m 1 , 116 
mm o 1 ) i:^»L, ffift* (2. 9ml) *iD;tT$»-C3l&IBft#Ufc. & 

£i8& Lfc ( 9 5 0 m g) „ C©0{*ttMK$t*t£iS&<&©«[£Sit;£{H;L 
fc. 

flc®fiJfc-Cfl e> tlfcStt (9 5 0mg) *J:if5-t-7f JV***y**s|{ = 
;WT^y-6-^*V-2-7x-;b-l, 6-*;tFD-l-Ki)5»/i;Ht 
1* _ ( 1 . 4 2 g , 4. 1 4mmo 1) ?-;^^A7 ; F (5ml) t'iV 

T^tN77> (5ml) os&gMlcttft l- (3 -*jjtf-fr-r * ; 
7DtM -a-x*-****^* FJ&Htt ( 1 . 0 3 g, 5. 38mmo 
1 ) N 1 - t KD*->^>^ b 'J 7V*-;b 1 *«i ( 8 2 5 m g, 5. 38mm 
o 1 ) ii«fc V4 - * f-**** >;>(0. 70ml, 6. 37mmol) 
Tfc M Lfco filS**C»Bxf-^*JnAT* 

*U 5 %*x> fiSffiaifTkx £V*& JitffigiW&Jfi^-eJi&ffift b 
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)ij A /**;-)\,= 6 o/i~3 o/i) -e&m U HfcMfc^ ( 1 . 3 9 gs 
JR* 6 5%) £ mtz . 

1 H-NMR (CDC13) : 1. 53 (9H, s), 2. 06 (3H, s ) , 
2 . 56-2. 81 (2H, s ) » 3. 99 ( 1 H , d, J = 4 . 4 H z ) * 4. 
33 ( 1 H , dd, J = 2 . 5, 4. 4 H z ) , 4. 40 ( 1 H , d, J=15. 
2 H z ) , 4. 52 (1H, d, J = 15. 2 H z ) , 4. 64-4. 82 (1 
H, m), 6. 67 (1H, d, J = 8. 8Hz), 7 . 05-7. 57 (11 
H, complex), 8. 73 (1H, s) 

(3) 2- (5-t-rf***5'A*#r*7;-'-6-**!/-l l 6-y 
tFD-2-7i:*-l-CiJ;j;=;H -N - (2, 3-5>**V-l-7 
x-^p» f-;i/) 7? ;i/7t h7; K (^bff^ft ^ 3 7 ) o 

2 - (5-t-7f-;i/^*y*;i/*-^T^y-6-7r*v-i, 6 - y t k 

D-2-7x-*-l-K'J^:;H — N — (2-fcKD*£/-3-;**V- 
l-7i-)Mf*) 7f h7^F (904. 6mg, 1. 74mmo 

1 ) *y^*XA**J'F (6ml) C feflf U liBt*h'J7;^Ditift'J 
*J-*>h. (17 1. 3 m g > 8 90mmol):fc<fctM - (3-*;HA7J; 
7* n K * ) - 3 - x Jl/ * # J* S K tt KM ( 1 . 0 0 g , 5. 23mmo 
1) £ C CD fit:: iJO * , 6I$ra2 0#tS#Lfc o Rjt6»*C#«x^^tlBAfcfft» 

(^DD*j|/A/^;-^=60/l) t»il, Bfift ( 7 2 0. 4rag, 
8 0 %) £^fco 

1 H-NMR (CDC13) : 1. 54 ( 9 H , s ) , 2. 33 (3H, s), 
2. 99 (1H, dd, J = 8. 0, 14. 1 H z ) . 3. 22 (1H, dd, 
J = 5. 6, 14. 1Hz), 4. 48 (2H, s ) , 5. 17-5. 31 (1 
H, ra), 6. 48 (1H, d, J = 6. 3 H z ) ^ 6. 99-7. 53 (11 
H, complex), 8. 71 (1H, s) ; 
M S : ra/ z = 519 (M+ 1 ) 
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(4) 2 - (5-7^/-6-**V - 1 , 6-vt KD-2-7x~;b- 1 - 
WX*J=.)V) — N — (2, 3-y*tV-l-7i-)MfJH 7?^7-b F 
T ^ K ffiSJI 3 8 ) „ 

2 - (s-t-^^^^ + ^^^^-^T^y-e-^r^v-i, e - t h 

D-2-7x-;i,-l-e»j^-;i/) - N — (2, + 1 - 7 x ~ 

T^^T-fe M 6 2 3. 4 m g. I. 2 m m o 1 ) ft 4 $5£ig 

4 - 5? (9ml, 36. 2 m m o l ) CJgffU £iS 

5$l:<tD> HDD (51. 8 m g , JK $ 9 % ) ft ft . 
M S ; m/ z = 4 1 9 (M + 1 ) 

2 

2 - (5-t-7*f-;i/3r^r->* / )U^-;i/T^y-6-*^V-2-7x-^- 1, 
6-vtKDbr'J~i?>-l-^;u) - N - 2 , 3 - v * * V - 1 - (3-7 ;u 
tn-4-th'DJf^7i-;M? L ;i') 7f Jl/7th7U' ( <b & ^ 4 9 ) 

(1) ( 2 S , 3R) -3-A>j;;i/t^-/AA*z;V7U-2-tFD^y 
-4 - (3-7;i/*D-4-t Hd + >>) 7x-;H&j8-N, O.-i^^^t H 
D dp v ;u r 5. K o 

(2S, 3R) -3-'<>y^t + i/Ai^-/k7U-2-tFD^y-4 
- (4-tFDJfy) 7xlM8-N, 0-y^f^tt ! D^y)l/7U' (2. 
1 5 g, 5. 54mmol) ftJ&fb* U > (37ml) U, h 7 7 ;w 

*D*yS5-N-7;^D-3, 5-'/^DD^IJyZi)A ( ;* • 7 D IJ * 

-fhFP-B70(K 2. llg ( 8. 31mmol) tftli, 

TK5 0-CT2BHfi#Lfc ( SlS&M ft £ifi * ?»* L fc«, ig<b^:f U>? 

**U 2 0 %*:t>tt*8*;|3 J;tflSIDfia;!KT*««}tl,fc. £H*fift*lzk 

««tMj!>At:Kifft s &&M£tom u ««ft«stattb&. s&hftaa' 

57 



WO 98/09949 PCT/JP97/03132 

10/10/1) TJWSU ( 6 8 6 . Brag, Jfc* 3 0%) fc»fc. 

1 H-NMR (CDC13) : 2 . 7 3 - 2. 98 ( 2 H , m) , 3. 15 (3 
H , s ) , 3. 46 (3H, s ) , 3. 67 (1H, d , J = 5 . 6Hz) , 4. 
19 (1H, d, J = 5. 5 H z ) , 4. 31-4. 47 (1H, m) , 4. 9 
7-5. 12 (3H, complex), 6. 77-7. 21 ( 3 H , m) , 7. 
22-7. 42 (5H,m) ;MS:m/z = 407 (M+l) 

(2) (2S, 3R) - 3 - t - 7?)l'**ri/i] )\>X-frT I J - 2 - t K D * 
U - 4 - (3-7;U*D-4-tKD*'>) 7i-)HB-N, 0 - J* * f - * t 
H D ^ s >^7 ? Ho 

( 2 S , 3R) - 3- '«>5;A#*^*;i/s|! = ;V75^-2-k|!D*5/-4 
- (3-7;>/*D-4-tKD*«>) 7x-;uBSfig-N, ;i/kKD* 
y^7;F ( 6 7 4. 8 m g , 1. 66mmol)*^^y-;u(50ml)t> 
<fc 4&£Jg<b2k35/ 1, 4-^* + tf>M (0..42ml) U ^5 

(6 7mg) ***H»TK:-ift««i Ufco MHE £ SBd t fc fc, 

5&tttt£ttEtttt LT f#e>ftfc&aS£ 1 , 4 (3. 3ml) c * 
» U 8KB* ( 1 . 6ml), Kl**t h U •> A ( 1 6 8 m gx 1.99mm 

0 1) «i»2R»i?-t-7f * ( 4 3 5 mg, 1. 99raraol) JftlU 

Sit i ttlHtttt Ufeo Stunts tftUxf-^fcinifc fcift Lfc&, MJfifcT 

i^D?^77^ - 9 J -to =10/10/1) 

T»* U Stt<b6tt ( 5 5 7 m g, JR# 9 0 %) 

1 H-NMR (CDC13) : 1. 39 ( 9 H , s), 2. 72-2. 93 (2 
H, m ) , 3. 17 (3H, s), 3. 46 (3H, s), 3. 63 (1H, d, 
J = 5. 9 H z ) , 4. 14 (1H, d, J = 5. 1Hz), 4. 29-4. 4 
6 (1H, m), 5. 34 (1H, d, J = 3 . 4Hz) , 6. 74-7. 19 

( 3 H , m) 
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(3) (4R, 5 S) - 3 - t ji 5 - (n \. 

-N - * ^ M * ;u - 2 , 2-^p<5 - -^-4 - (3-7/l/#D-4-t 

h-D + i/7i:;Mf;H * * -9- ^ 'j v y 0 

( 2 S , 3R) - 3- t-7f ;^*2/*;^^jV7^-2-k h'Diri/- 
4 - (3-7**D-4-tCD*<>) 7 x - - N , O-^^fJl/t Ho 

*^*7? F (5 12. lmg, 1. 38mool) HJU> (5. 1ml) 
£$#U 2, 2-i;^*y7D/(> (1. 69ml, 13. 8mmo 1) £ 
£ U P - h )V x. > X )\> * > m I fcm® ( 2 6 m g , 0. 1 4 m m o 1 ) £ &n x , 
8 O'CT-Rtttlft. S*6»**»»i^^-C*Rbft», fifflS $ 7k T- ifc » 

*;u = 1 / 1 ) -em® u itt<b£«j ( 3 4 6 m g, jk* 6 1 %) 

1 H-NME (CDC13 ) :1. 3 8-1. 68 (15H, complex), 
2. 55-2. 87 (1H, m) , 3. 0 2 - 3. 25 (4H, comple 
x ) , 3. 3 2 - 3. 64 (3H, complex), 4. 54 (1H, br. 
d ) , 4. 64 (1H, br. s ) , 5. 37 ( 1 H , br. s ) , 6. 8 3- 
7 . 0 4 ( 3 H , m) 

(4) (4R, 5S) - 3 - t -7?fr-t*isj} )\,it=.)l- 5 - (l-#*Vx 
Th) - 2, 2-y^^-;i/-4 - (3-7j^D-4-tFD*>>7ir;b) y. 

?>i>**y-w v> (*ra#&^ 7 ) o 

. (4R, 5S) -Z-\-7*fr1r*i/i3 (N-^h^^-N 
iJ >bn* 4 )\>- 2 , 2-y^^-;i/-4 - (3-7;^D-4-tFD 
^ri/7x-;i/) * ^ » * -y- >>r U }; > (424. 4 m g , 1. 03mmol) £ 
7;i/J>?BtTi:fh7kKD77y (10ml) tc&fl? L, - 3 0 •CCttip 
Lfeo :©S»i![CIflb^f ^v^^J/>)A (0. 9t;K r h t K D 7 7 > 
3. 43ml, 3. 09mmol)£jgjTL£oij8Tte7^giag=-ca 

59 



WO 98/09949 PCT/JP97/03132 

**;i/ = 2 / 1 ) "ClUR U §ti4b6tt (354. 3 m g, «$94X) *»fc 0 
M S ; m/ z = 3 6 8 (M + 1 ) 

(5) 2 - (S-t-7 : ?fr**i'j3)\>X-)lTi;-6-**V-2-7j:- 
6-i'h^t'i^ , >-l-^l') - N- { (1R, 2 S ) - 2 - t 
+ (3-7i^D-4-tt ; D*y7iiA) ^^-*-3-** 

V} 7f*7tF75F (fcGttM 1 9 ) . 

(4R, 5 S ) - 3- t- y^;i/^*^*^^n;u-5 - ( 1 - * * V i ^ 
- 2, 2-5?yf-^-4- (3-7iKD-4-tFD*y7iZA) ^ 
fr**WV f Jy (354. 3 m g , 0. 96mraol) * 4 « S Jfi ft* * / 1 , 
4 - * * > (2. 4ml) C ** L , & S * (0. 24ml) £ in A & , 

AT, n&mf£&1&-tZ>ZtlZ£y). fifiHi* (256. 9mg) Z 0) 

±8flKJ6K:J:oTW&ixfcflSHtt ( 2 5 6. 9 m g ) «t V 5 - t - 7* )l 
^ + >>A;|/#-;i,7U-6-*^V-2-7x-* - 1 , 6-yt K n - 1 - 
t'J;y'-^SS ( 3 3 4. 4 m g , 0. 97ramol) Jy^A*Ai7; 
K ( 1 . 2 ra 1 ) *>«£Vt- h7tHD77> (1. 2ml) 0jB&fttt£&fR U 
1- (3-yp(f ^7^7Dt:;i) - 3 - x ^ ;V # A< * = K (2 4 

3mg, 1. 2 7 m m o 1 K 1 - h I* n * ^ > h 7 1/ - ;H 1 
9 4 m g , 1. 27mmol)*J:V4-yf-;vt;v*U>(0. 15ml, 1 . 
50mmol) £ £ © H t= im A , *flT-*«#Lfc.Kl&*i*C»ttx*-;i,* 

Dn^T#«bs 2 o K*x>a*jg» % fiSfflSg*, jRffl** J: vtt«Att*T 

- (^*if>/»Sixf^/^;-^=i 0/1 0/1) T»KU @$Mt& 
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« (1 12mg, «*2 1X) Sflfc. 

1 H-NMR (CDC13 ) ; 1 . 53 ( 9 H , m), 2. 20 (3H, s), 
2. 86 (2H, d, J = 7 . 8 H z ) , 3. 93 (1H, br. s K 4. 0 
5 (1H, br. s ) , 4 . 31 (1H, d, J = 15. 4Hz) , 4. 41 
(1H, d, J=15. 2Hz) t 4. 62-4. 76 (1H, ra), 6. 45 
-7. 00 (5H, complex), 7. 3 8-7. 50 (6H, compl 
ex), 8. 68 (1H, br. s) :MS;m/z = 555 (M+l) 

(6) 2 - (5-t-7fJ^Jf->Ai^z)k7^-6-t*V-2-7i; 
Jl/ - 1 , 6-5?fcKDlfJ5S>>-l--OU) - N - { (1R, 2S) - 2 - t 
1* D * ^ - 1 - (4 - 7tf ;i/3f + y-3 - 7;Mn7i^;i/) y^;i/-3-^ 

2 - (5-t-7^->iU2|- + i'*;i/^-;i/T^y-6-^^V-2-7xr:>)b- 

1, -N- { (1R, 2S)-2-fcKD 
# •> - 1 - (3-7il'*D-4-tFD*i'7izA) ^^-^-a-^-^v} 7 
^*7tl«75 H (105. 3mg, 0. 19mmol)*2-rn/W-A- 

(1. 26ml) O'C-CTkK^^h'J^A^iSrft (7. 6mg/l. 

25ml) tUVfS* #&(17. 9^1, 0. 1 9mmo 1) tloifc. 0 *C 

^Lfco m*mm-t- v u iadiiimu as 

*9S-fr=20/l) BtfJitGy) (98. 4mg, JK¥87%) * 

1 H-NMR (CDC13) : 1 . 53 (9H, m ) , 2. 20 (3H, s), 

2. 33 (3H, s), 2. 95 ( 2 H , d, J = 8. 0 H z ) , 3. 83 (1 
H, br. s), 4. 05 (1H, br. d), 4. 32-4. 57 (4H, 
m), 4. 64-4. 79 (1H, m), 6. 24 (1H, d, J = 9. 5H 
z)> 6. 91-7. 13 (3H, m), 7. 29 (1H, s ) , 7. 39-7. 
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56 (5H, m) , 8. 23 (1H, s) 
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(7) 2 - (5-t-7f J^*y*J^z;i/7iy-6-**V-2-7xr 
)V - 1 , 6 - ^ t K D IT 'J 5. v > - 1 - -i )\, ) - N - { 2 , 3-5?**V-l- 

(fc6«JM6 5 ) o 

T^rf >#HHTi;:§r&-eJg<fc**-y- 'J ;i/ (35/il) *m<b * * u > ( 1 . 
7ml) CiD;tfc&, - 7 8 "CK^a! L£„ i CD jgM $/' -X )V X ;i/ * * K 
( 0 . 0 5 7 ml) * J: tfigft* ^ l/> (0. 5ml) 0>?g;%$jS*$5TU, 1 
5»^i: 2 - (5-t -7"f*t*'>A;i/*r;b7; / -6-*tV-2-7x 
- Jl/ - 1 , B-ytFDCy^V-l-'f*) -N-{(1R, 2 S ) - 2 - 
b K D * v - 1 - (4-T-t^;i/^-dPx-3-7;U^D7x = ;i/) p<^^-3- 
3f*V}:7*-/W7 , -teh:P*H(98. 9 m g , 0. 1 7bibo 1) CSft^f I' 

> (i. 7mi) **ftMi=aiKL"caifc. myvkr'&. 4 o u, h 

'Jxf ^7?> (0. 12ml) ZMiLtzo btfo®Mizt&ihJ 3- U > ZiiaxZft 

dv^77^ - (^DD*^A/^y-;i=80/l) let!) 
IStlft^fe (57. 8 m g, Jfc$ 5 9 %) £® fco 

1 H-NMR (CDC13 ) ; 1 . 53 (9H, s ) , 2. 32 (3H, s ) , 
2. 3 4 ( 3 H , s ) , 2. 55-3. 01 (1H, m) , 3. 08-3. 37 
(1H, m) , 4. 12-4. 48 ( 2 H , complex), 4. 70-5. 
12 (1H, m) , 6. 20-6. 80 (1H, m) , 6. 82-7. 11 (3 
H, complex), 7. 23-7. 58 (6H, complex), 8. 7 

2 ( 1 H , br. s ) 

(8) 2- ( 5 - t -7?-)l,t*i,ft)\,-X-)\,7 K J - 6 -** V- 2 -7 * - 
- 1 , 6 - V t H D £ 'J ^ *J > - 1 - -i fU ) - N - { 2 , 3 - 5? * * V - 1 - 

(3-7**D-4-tl'P*5'7*=M 7"f h7$ H ( <b £ 
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4 9 ) o 

2 - (5-t - ;^ + <>i)A4;rji,7i;-6-2r*v-2-7iz;i/ - i , 
6-^tFDt'J-i;>-l-^P) - N - {2, 3-^**V-l- (4-7 
t?;^*y-3-7;P*D7ir;H ^Arth?? H ( 5 4 m g, 

0. 091ddo1) 3 m 1 ) * J: V* ( 0 . 65ml) t 

811 U ffiffifilf* (0. 65ml) £ in X -B#fi£i§iT«t# L o 

0/1 ) T L , Bttfl;£ft (16. lmg, JR4t32%)ftHfc. 
1H-NMR (CDC 13 ) : 1 . 53 (9H, m) , 2. 34 (3H, s), 
2. 87 (1H, d d , J = 8. 1, 14. 4Hz), 3. 14 (1H, dd. 
J = 5 . 2, 14. 1 H z ) , 4. 48 (1H, a ) * 5. 09-5. 22 (1 
H , m) , 6. 23-6. 88 (5H, complex), 7. 21-7. 56 
(6H, complex), 8. 60-8. 76 (1H, br. s) ;MS:m 
/z = 553 (M+l) 

nmm 3 

2 - (5-t-7?^t + i'*A«tfrf7^-6-tifV-2-7xr;i- - 1, 
6-s;kKDtry3S?>-i-<r;iO - N- (2-tKD*v-3-**v-6 

-7x-;u- 1 _ 7x -^^^^) ^^^^^-fej.^*^ 3 9 ) O 

&Jtfil* WTO a ») fcff o fc. 

(1) (2R, 3S) - 2 - 7^; - 1 , 7-S?7*=^-3-tKD^^-4 

-3r*V^7^>p-h^i>^;u^>Kjg(^^^(III)fc:j5UXR 0 =7^^ 
;K H'=7iZArD R 3 ' = R d = 7k^, Z 5^ $ p - b , Ux 

(4R, 5S) - 3-t-7f;^ + ^A;^z;i/7U-5 - (l-**7 
- 3 - 7 x - ;u ) y ? )i - 2 , 2 - v ^ ^ ;w - 4 - 7 x - ;v ^ ^ ;|, ^- -y- 7 ij y 
> ( 7 5 8 . 5 m g, 1. 7 3mmoU^^y-ji, (9 m i) tgp^ p _ 
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hM>X;^>i - UWH ( 3 3 0rag, 1. 73mmol)£iin;t, 4$ 

rain^issftLfeo Eifommzm&m® Lrm tirzmmiz^*? > (iomi) 
mvFVx.f-frs.-T-fr (iomi) *mx.tz a tfttoLtzmfazmmiixttitub 

£«3 (631. 5 m g, Jfc$ 7 5 %) £f#fc 0 

1 H-NMR (DMSO-d6) : 1. 72 (2H, quint, J = 7 . 3 
Hz), 2. 29 (3H, s ) , 2. 59 (2H, overlapped wi 
th solvent peak), 2. 83-2. 92 ( 2 H , comple 
x), 3. 50-3. 70 (2H, overlapped with solv 
ent peak), 3. 85 (1H, br. d ) , 7. 09-7. 35 (12 
H, complex), 7. 51 (2H, d, J = 8. 1Hz), 7. 78-7 
8 8 ( 2 H , b r . s ) 

(2) 2 - (5-t-7?J^+y*Jb#^f7^-6-t^V-2-7iz 
JU - 1 , 6-ytFDtiJ^>-l--f;H — N — (2-tHD*^-3-* 
^V-6-7i^»-l-7i-iMfM '\*xrt'T-fehT^K Ub£#l#^ 
2) o 

5 - t - # * v # » * - ;U 7 * 7 - 6 - * V - 2 - 7 x ~ Jl, - 1 , 6 

-*;trn-l-KiJJ t ; = *B»( 4 4 7 mg 1 1. 30minol) 
( 2 R , 3 S ) - 2- 75-/-1, 7-j;7i = *-3-tFD* , /-4-** 
7A7'^>'p-h;i/x>^;i/*>|fi (6 5 lmg, 1. 3 Ommol) ^/^ 
f;^;^7 U (2ml) tfh7tt--D77> (1ml) ©ig^Mtc mm 
b, O'CKtfiPbfco c«)iSSi:i- (3-y^?-Jl/7^7Dt:;H -3-x 
f^iJ^ynfllS (2 4 8 mg, 1. 30mmol), 1 - t H D * */ 
^>yh'J7"\/ — ;i/l*fn»(198mB, 1. 3 Ommo 1) i5iV4-^f 
>J > (0. 14ml, 1. 30mmol) ^^©Jitcipx, 

K*»*t:»«if-;uftlDitt#liL» 2 0% 

HS* h V * A£ijo*T£&Lfc&, ft&SflfcSS'J b, agr*£$£EiSttibfc. ft * 
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y- ;i/ =30/1 0/1) T-JISiU BdiHt^t ( 4 3 9 . 7 m g s 5 4 

%) £*tfco 

1 H-NMR (CDC13) ; 1. 53 (9H, s), 1. 86 (2H, com 
plex)s 2. 26-2. 44 (1H, m), 2. 50-2. 73 ( 3 H , c 
omplex), 2. 94 <2H, d , J = 7. 8 H z ) , 3. 84 (1H, d, 
J = 3. 7Hz), 3. 95 (1H, br. d ) , 4. 31 (1H, d, J=l 
5. 3Hz) , 4. 49 (1H, d, J = 15. 3 H z ) , 4. 68 (1H, b 
r . d d ) , 6. 39 (1H, d, J = 9. 2Hz), 7. 06-7. 47 (1 
5H, complex, overlapped with solventpe 
akK 8. 73 (1H, br. s) 

2 - ( 5 - 7^ - 6 - + 2 - 7i^;i/ - 1 , 6 - y t F D t ij i y > 
-l-^;i/) — N - {2, 3-i/-#*V-6 - ( 2 - * * V - 1 , 2-ytFD 
i/> - \ - 4 to) -l-7i-JMf;H ^^^^T-feNT^KSKig (ft 

2 - (5-7^-6-*JrV-2-7x-^ - 1, 6-yk l<Dt'J • y> 
- 1 - >f ;U ) - N - {2, 3-y***V-l-7i-A^A-6 - ( 2 - * * 
V - 1 , 2-i?hFDtiJJ?>-l-f*) } ^^•>;uz-bh7' = 1? Jftgft £ (ft 
7 3). 

2 - { (5-t-^5 L ;u^^i'*;i/^^;PT^y-2-7ji=.^-i, 

tFD-6-**V) t'J;y>-l-^} - N- {2. 3-v**V-6- 

( 2 - * * v - i , 2-i/"tKDtr';^>-i--r;u) - i- 7i^;u^^;i/} 
^^v^T-bhr; H (ft&%#*f 72. 1 9 7 m g, 0. 3 lmraol) ^ 
9 J-i\* (1ml) \z#m U 4&&Jg{b*&/ 1, 4 - (2. 3m 

1) ZtnS.xmU-e 2 l$fHU8# L£o £&tttt£MiEattl/-Cffl6nfcatt£9 
on*^A4Jni, *fWLfclB#*iItt1-**fcJ:!K Btt<fb*1ft ( 1 6 7 m g, 
JR* 9 3 %) i'&tzo 

1 H-NMR (CD3 0D) :1. 95-2. 21 (2H, complex), 
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2. 53-2. 96 (4H, complex), 3. 98-4. 70 (5H, c 
omplex), 6. 87-8. 09 (14H, complex) ;MS:m/ 
z = 5 4 0 (M+ 1 ) 

nmw 5 

2 - {5 - (3-f HtN^D^H 7' = y- 6- 5rJfV-2-7ai-;i/ 
-1, 6-yk KDt'J ii?> - 1 - ^b} — N - {-2, 3-^**7-6- 

(1) 2 - (5-t-rf;i/**J/*A*rft7^-6-t#y-2-7z- 
6-ytFn^J;y">-l-^H - N- { (1R, 2S) - 2-7 
•b-?=-;i'^*i/-3-3|-*V-6-7x^;i/- l-7i^;Mf A} )VT * 

H7U (<b£ifiJ#^ 3 4 ) „ 

2 - (5-t-7f;^ + y*;i/#zA7iy-6-t+V-2-7i^^- 
1, 6-ybKDKU5 5?>-l-'f;i/)-N-{(lR, 2S) - 2- tFD 
+ y- 3- *JfV-6-7i^;i/-l -7xz;M?-^} A^ y ;i/7-b h7; Y 
( ft & ^ 2 ) (2. 65g, 4. 34mmol)*e (5. 5ml) 

fc*ll/, *^TC^tK»K (0. 82ml, 8. 68mmol) SSSTlt, 

1 0%*x>Kv fi3»ffi!t;!k;fc£t5flSffi&Jii*-eiB#&# Lfce #Jtflft 

V 'JM**7i^D7K77^ - (^dd 3 / 

1*61/1) -CttMb, IWfc^ft ( 2 . 70g, «f 9SX) SSlt. 
1 H-NMR (CDC13 ) : 1 . 53 (9H, s), 1. 74-1. 93 (2 
H,m), 2. 19 (3H, s), 2. 26-2. 59 ( 4 H , comple 
x), 2. 81 (1H, dd, J = 8. 8, 13. 5 H z ) , 3. 12 (1H, 
dd, J = 6. 45, 13. 5 H z ) , 4. 38 (1H, d, J = 15. 3H 
z), 4. 48 (1H, d, J=15. 3 H z ) s 4. 75 (1H, m) , 4. 
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91 (1H, d, J = 2 . OHz), 6. 34 (1H, d, J=9. 2 H z ) , 
7. 09-7. 35 ( 1 1 H , overlapped with solven 
t p e a k ) , 7. 35-7. 45 (5H, complex), 8. 75 (1H, 
s ) 

(2) 2 - {5 - (3-rh7tKD7D^;U) 7 U - 6-**V - 2 - 7i 
-^-1, 6 - ->* fc K D K >J$ j; > - 1 - ^ ;u} - N — { (1R, 2 S ) - 2 - 
7-b?J^^y-3-3rJrV-6-7irjl,- 1 -7x";Mf * v ^ 7 

* h 7 % K (<b£fe$^ 3 2 ) o 

2 - (5-t-:7^;i/;t*^7j;i/*-^7^y-6-;**7-2-7i^;i/- 
1, 6-^tFDKiHy>-l-^k) -N- { (1R, 2S) - 2-7tf 
;i/t + y- 3 - t^rV - 6 - 7 i - - 1 - 7 x. - )V * * ^ } ^+i-A7tl>7 
^ K (2. 6 9 g, 4. 1 2 mm o 1 ) * 4g|£Jg{b*3S/ 1 , 4 > 

mm (3 imi) t:**u mu? 3mmm&Lt:o &fcmm*mmmmLxii 

t>titz®miz^*v>%m-L^ tninLUBW (2. 3 9 g) £«irl£, c©@ 

& ( 0 . 57ml, 6. Ommol) fcJgfb* (9ml) T ;u 

^ >#H^Tt3Jfi{b^^-^ (4. 38ml, 60. Ommol) £3rS"CjgT 

Lfco »t»t#u 3mm&ft-cmtoLiz&&tomm*m&mmLii.. n^nit 

> (1 0ml) £Jn*T2ktf>Lfc&, £ fifcS& (2. 

39g) *JHFh'Jxf*7i> (3. 12ml, 22. 4mmol)£JE&;!ro 

4- (*DD^i/^;-* B jo/i) TKHl-r *«£ J: 0 , BWfb£«3 
(2. 1 5g, )R?86%) 4{ffe ( 

1 H-NMR (CDC 1 3 ) :1. 74-1. 93 (2H,m) N 2. 19 (3 
H, s, overlapped with 2H), (2.35-2.60 (4 
H, complex), 2. 82 (2H, dd, J = 9. 2, 13. 6Hz), 
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2 . 93-3. 14 (2H, comp 
omplex) , 4. 46 (2H, s 
90 (1H, d, J = 1 . 5Hz), 
7. 09-7. 32 ( 1 1 H , com 
h solvent peak), 7 
x ) , 8. 13 (1H, s) 
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lex), 3. 78-4. 05 (4H, c 
), 4.70-4.84 (lH,m),4 
6. 25 (1H, d, J = 9. 4Hz), 
plex, overlapped wit 
. 32-7. 51 (5H, comple 



(3) 2 - {5 - (3-f l'7tFD7D'f*) 7<y-6-**V-2-7x 
-)]/ - 1 , 6-ytFDty^>-lHJl/} - N- { (1R, 2 S ) - 2 - 
t fD*y-3-t^V-6-7i^il/- 1 - 7i-)Mf il} A + ^;i»7t h 
(<b£fcl## 33). 
2 - {5 - (3-fh5t|fD7DO) 7;y-6-^^7-2-7i^;i/ 
-1, e-^tHDKiJ^/^-l-O] - N- { (1R, 2S) - 2-7t 
f*t^'/-3-nv-6-7ii*-l-7i:*^M ^ * v -H/ 7 -t: h 
7 S F ( 2 . 15g, 3. 49mmol)£**y-;i/ (9ml) 13* 

( 1 m 1 ) ©&&fc«t£fc$ U SSiBTijttt* V A ( 2 . 4 1 g, 17. 5 m 
m o 1 ) SiD^t 1 Htllf Lfe, S«lit«IIEIlL61 if lif ^ * Jn i. , 
«5«**s J: VIS«Jfttt*"CJIURt5lc# Ufc. *i8iif£Jft*SK&:>- h 'J ^itait, 

^77^ - (7DD**A/^7-A=30/l) BU>Mb&«3 
(55 5.. 6mg, JR # 2 8 % ) Sit, 

1 H-NMR (CDC13) : 1. 86 (2H, quint, J = 7. 5Hz), 
2. 12-2. 75 (7H, complex), 2. 95 (2H, d, over 
lapped with 1H), 3. 80-4. 05 (6H, comple 
x), 4. 28-4. 51 (2H,m), 4. 61-4. 78 ( 1 H , m) , 6. 
23 (1H, br. d), 7. 01-7. 27 (11H, complex, ov 
erlapped with solvent peak), 7. 28-7. 4 
5 (5H, complex), 8. 12 (1H, br. s) 
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(4) 2 - {5 - (3-fF?t HD7D^l/7U-6-*^rV-2-7xr 
)V- 1 , 6-ftFDKiJV/>-l--fM - N - (2, 3-i?tf*V-6- 

7iz;b-i-7iz;v^^) ^*'>»T-t> hT i K ( ft £ 135 # -ff 8 1 ) „ 

±6tl-£m btltz 2 - {5 - (3-fh7th'D7D^H T^y-S-jJ-^y 

-2-7x-;i/-l, 6-«>*t KnKU - 1 - -f/b} -N - { (1 R, 2 

S) - 2 - fc h-D + y- 3- tJfV-6-7ir^- l-7i;jMf;H 
^*7th7; KSIgfffl 1 (0 ( 3 ) tB«Lfc*tt4:H»(0«ffSfToT, <b 

1 H-NMR (CDC13) ; 1 . 91 ( 1 H , quint, J = 7 . 5 H z ) , 
2. 24 ( 1 H , m) , 2. 54-3. 28 ( 7 H , complex), 3. 8 

5 (2H, m) , 3. 99 (2H, d, J = 6. 6 H z ) , 4 . 45 (2H, 

s ) , 5. 30 ( 1 H , q, J = 6 . 6 H z ) , 6. 40 (1H, d, J = 6. 

6 H z ) , 6. 95-7. 08 (2H, complex), 7. 08-7. 34 

( 8 H , complex), 7. 46 (5H, s ) , 8. 12 (1H, s ) , 9. 
0 8 ( 1 H , s ) 

mmm 6 

<b^5£ 5 ©fb£133, 3 - t - 73-)l**i/jjJl,X=. )1>T I J - 1 , 
V - $ - 7 = - to - -a 

(1) l-^>v^^^r>'*;U^n;W7'5y-2 > 2-^*^5 L ;i/^^r->-l-7 

N-^>y;MJr->*;i,#ZA7i-JI/y'Ji/t-^ ( 1 . 3 8 g , 5. 12 
mmol) J -)\, (2. 6ml) tj(f|L, ^^KIMJ^f^ (1. 

12ml, 10. 2 4mmo 1) *J;t) ! *>7 7- 7;^>l (5 9. 5 m g , 
0. 2 5 6 mmol) Siat--«ifl!Lt„ fflt £ ^ E L T Wt 

e>titz%m&T ~ i-zm^rz* ? & ? t v ^ 7 j - (7A-t50g, ^ 

>/8f$^^= 2/1) T»8L, HW-fb-^tF ( 1 . 2 1 g, IR $7 7 

%) 
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1 H-NMR (CDC13 ) :3. 35 (3H, s), 3. 41 (3H, s), 

4 . 40 (1H, d, J = 4. 4 H z ) , 

4. 80-4. 96 (lH.m), 5. 07 (1H, d, J=l. 1Hz), 5. 
53-5. 74 (1H, m) ;MS:m/z = 316 (M+l) 

(2) 2, 2-^^f;^ + x- l-7ir;jl/xf^7i>SKIg 0 

1 - is )l* * isl) )VX-)\,7 * S - 2 , 2 -V > - 1 - 7 x x 

;U x * > ( 1 . 2 1 g , 3. 84mmol) ^^;-jM38. 4 m 1 ) C * 
ML. 4M&mitykM/V**y>%m (0 . 96ml, 3. 8 4 m m o 1 ) *i 
ZUAvW AM (12 1mg) Siojt&fc, *^#H^Tlr^fif-^]!)n*^ 

DHftft^lJ (7 6 0. 3 m g, JR^9 1%) 

1 H-NMR (CDC13) :3. 25 (3H, s), 3. 40 (3H. s)s 

4. 17-4. 34 ( 1 H , m). 4. 78 (1H, d, J = 6. 4 H z ) , 7. 

27-7. 57 (5H, m), 8. 86 (2H, br. s) 

(3) N - { (N-t-7fJ^^fy*;^rj|,-2-xh^y^iH;-^) 9 
'J > Jl } - 2 , 2-y^Jl/^^i/-l-7irjHf-^7 - >„ 

(V - t - 7 ? * * is 1i frifi =.», - 2 - x. h * i? 1i )Vtf =. to) yijy> (7. 
19g, 29. lmmo 1} tit) 1 2 1 2 - V 1 - 7 =.=.)), 

I >i&mt& ( 6 . 3 3 g „ 29. lmmol) *y^A*AA7U - (7 
2ml) *ilfTh7tl'P77> (72ml) ©?g&?55MUr ®# Ifit 1 
- t H D + v^>>/ h ij 1 ( 5 . llg, 37. 8mmol), 

l - (3 - v >\>7 x j ra tr;i/) - 3 -x.f-j]/fj n^nty -f X K ffi&H ( 7 . 
25g, 37. 8 mm o 1 ) H 4 - ^ f- ;i/ ^ ;i< * 'J > ( 4 . 52ml, 44. 
8 mm o 1 ) £ ^1 © IP £ Iffl x. T - b fc » S ffi ftjft * iff B x A- T b . 
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1) T!*IIIU i*j<b£« (10. 6g, ifc* 9 3 %) ZWtzo 
1 H-NMR (CDC 1 3 ) : 1 . 20-1. 37 ( 3 H, m) « 1. 43-1. 
48 (9H, m), 3. 34-3. 43 ( 6 H, m) , 4. 06-4. 35 (2 
H, ra) , 4. 43 (1H, d, J = 3. 4Hz), 4. 81-4. 93 (1H, 
m) , 5. 03-5. 14 ( 1 H , m) , 5. 68-5. 82 ( 1 H > m) , 7. 
24-7. 38 (5H, complex) ; MS : m/z = 4 1 1 (M+l) 

(4) 3 - )V * * >s 13 tort - )\, - 2 - t KDJfi'-6-7iz^t7i'"> 4 

)V) - 2, 2-S?^***^-l-7i = MH75> (10. 6 g , 25. 

7 mm o 1 ) £ h >J 7** Dft» (1 00ml) tffi(5?L, iiSt -£8t# b Ac 
£lt;&«t£«£E«l8 LT» ^iXfcSS^7t h - h U ^ (1 3 0ml) \Z®M U 

"7 i±>?vi-? \- v =7? 4 - (^*cV-y /tam^?)], / * $ ; -)\,= \ o/i o/ 

1) TIBS U fl«&fb£* (1. 9 3 g, iR* 3 1%) 

1 H-NMR (CDC13) : 1 . 51 (3H, t, J = 7. 1Hz) , 4. 5 

8 (2H, q, J = 7. 1Hz) , 7. 48-7. 58 ( 3 H , m) , 8. 08 
-8. 19 (2H, m) , 8. 78 (1H, s) ;MS:m/z = 245 (M + 
1 ) 

(5) 1 - 7'J ^ - 3 - xf - 2 - t^fV - 6 - 7 
1 , 2 - >>' t K D \L 5 5? > o 

3 -if ^**S/*^3j?r:;i/-2-tK D*>-6-7ir (2 1 

4. 4 m g , 0. 88mmol) *V * *)),%)\, AT S H ( 2 . 1ml) 
U 2k«>TK*JSHb-*- h U £ A (60%, tttt, 42. ling, 1. 05mmo 
1 ) &*UA> 30 #fa$# Lt, *lt7V* (fl. 11ml, 1. 32mmo 
1 ) ^AO^fc^, Sfi-e 1 ftRL *^T? 8 0 -CU 1 «fBHttt Lfc. 
iBST-a^Ufc^. S81B**ill*.TRl6*&±U IfRx*^* 2 BJiliai Lfc. 
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2 / 1 ) nm®. U fl«Hb£*J ( 2 4 m g N IR* 9 . 6 %) £ ® , 
1 H-NMR (CDC13) : 1. 44 ( 3 H, t, J = 7 . 1 H z) , 4. 4 
6 (2H, d, J = 7. 1Hz) , 4. 49-4. 56 (2 H, m ) , 4. 88 
-5. 01 ( 1 H , m) , 5. 15-5. 24 (1H, m) t 5. 76-5. 9 

6 ( 1 H , m ) , 7. 35-7. 61 (6H, complex) 

(6) 1 -T V fr - 3 - t - 73- )\r**ri,-ti )\yX,-)\,T U - 2 - **V - S - 

7 i n ;u - 1 , 2->/th-Dt7y>c 

1 - 7'J >l>- 3 - )!, * * >/ ti )l X - )\, - 2 - ^JfV - 6 - 7 jl - ;i/ - 1 , 
2-ytKDtv5?> (1. 09g, 3. 85bho1)*^;-*(25iii 
1) t'il/r h7tKD77> (10ml) <7>il£ ft u *&TI3 1 & 

fcddHb^MJ (4. 2ml, 4. 2 0mmol) £ itl * T £ iflT 2 

*Lfcft» (fc«fflfc*giJU **£*E«*T**K.t !K 1. 0 2g©IA!(*£ 

» & n & H # ( 1 . 02g) St-7f^7^D-^ (10. 2ml), 1, 
4-v**tf>(2. fiml) *5J:VMJxf^7?> (1. 1 1ml) C^l 
U 7;^>51gTt:i!fity7x-^'J>ffi[7y F (0. 8 6ml, 3. 9 
8mmol) tta*. 9 0 °C f 8 8#Mip fcftflttf U fc . £fi*-?ttftLfc&* bLfo 

S£«8!IS:«8'J *MS^Ei8«i Lfeo ft ft fc 8fiS ft U 13 V )V * 7 
i^?^77^ - (^**>/»»xf A=l/1) ?»8l, H W -fb ^5- «3 
( 8 5 0 mg, 2 SI ; JR# 6 8 %) Zfttz* 

l H-NMR (CDC13) : 1. 54 (9H, s)\ 4. 45-4. 52 (2 
H , m) % 4. 83-4. 97 ( 1 H , m) , 5. 13-5. 22 ( 1 H , m) , 
5. 67-5. 88 (1H, m) , 7. 27 ( 1 H , m) , 7. 30-7. 55 
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(5H, complex), 8. 3 2 (1H, s) ;MS:m/z = 328 ( M 
+ 1 ) 

(7) 3-t-7? L *t*->*j^-;i,7;y-2-^ + y-6-7xr;i.-i 
-(2, 3-ytFD*i/) 7DK^-1, 2-^tFDt7i'>o 

l-7iJ^-3-t-7f;^*i/5lj;V^-;i/7^-2-* + 7-6-7j 
- » - 1 , 2-5?tFDK7«;> ( 8 5 0 ng, 2. 60mmol)*^b5t 
KD77> (1 0. 4ml) &#f# U 4 - ^ t^)/*^* D >N - * * >> K (1 
22ml, 5. 1 9 mmo 1 ) S 4 %H«fb*>l S * AjJcjgft ( 0 . 83m 
1 " 0. 1 3mno 1) tHi, fit-tlftLft. KJtiidltCffttzf 

*»Lfc. %mmzm*mmT?*i'* a -ten*. &mm*um\.s mmzn 

A/^;-*=50/l) T»S U PJft^H ( 7 5 0 m g, JR$ 8 0 %) 

1 H-NMR (CDC13 ) : 1 . 55 (9H, s), 2. 66 (1H, dd, 

J=5. 7, 7. 7 H z ) , 3. 26-3. 42 (1H, m, overlapp 

ed with 1H) , 3. 6 8 - 3. 8 5 ( 1 H, m) , 4. 06 (2H, 
d , J = 6 . 2Hz). 7. 14 (1H, s), 7. 29-7. 53 (5H, c 

omplex), 8. 29 ( 1 H , s) ;MS:m/z = 362 (M + 1 ) 

(8) 3 - t - 73-)\,*3r*,1])\,#-)lT X J - l , 2 - 'J t h* D - 2 - it* V 
-6 - 7x-;i/- l - t? >>* - 

3 - t -^JI/tfdrS/^i/tf-^T^ y - 2 - * V - 6 - 7xzjl/ - l - 
(2, 3-S?fcKP**>) 7UZ>\, - 1 , 2-^b^D-t7>>'> ( 7 5 0 m g , 
2. Olmmol) t7F?tFD77> (10ml) Id U jfi 3 
hHA^St ( 5 3 3 mg46. 7 m 1 (DMf£7klzf&fRL1t ! b(b* 2. 49m 
mo 1 ) £im;tT x IIT 4 I$fl8jf # L f t N75>ij(IETi:ai 
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ff (710. 7mg) Sflfc, 
® 6 *i£«H (7 1 Orag) &t-7*y-;i/ (10. 8ml) U 2 

-^f A-2-7r> (1. OlmK 9. 5 0 mm o 1 ) , M >m&% 2 -r Y 
•J •> kfcmm. ( 3 0 6 . 3 m g * j&g* 3 m 1 C££ Ufc *> 2. 1 6 m m o 
D.iiSiViEttJRB^-hy^A^jgfttesa. lmgH. 8 m 1 ®*KB* 
C*» Ufc*©» 7. 56mmol) *« f?iBT- b tz . 

t &SflJ£«SiJU )ltt&gH-:*ffit3*£ «fc D , Sf*Mb£ 

«5 ( 5 0 2 . 5 m g, 2RPB;tt*7096)£&fc. 

1 H-NMR (CDC13 ) : 1 . 53 (9H, s), 4. 53 (2H, s), 
7. 15 ( 1 H , s), 7. 30-7. 54 (5H, complex). 8. 1 
4-8. 34 (lH.m) ; MS : m/z = 3 4 6 (M + 1 ) 

mmm i - 1 8 

gftttl © (1) ~ (2) £5!«UfcSifci:Btt0*fls Sfi^C, fc¥5S(V)£ 
# * t * ft l r 5 - t - 7 * * ^ * ;u # r: 7 5 y - 6 - * * v - 2 
-7x-Jb-l, 6 — v 5 1 Kd — 1 — tf U ^ y-^SRSfflir\ Jt 
Jfct3fc&fefc UtR 3 ' Wt -7?))st*i'1i)VX-}\'. Z*M?U>, RO 
tR2iiWTCffi«?ntST-fe5 t t9 4ft^%Sffl^, ffi%*m-£i< its Rl 
i s 7i-;k R 3 ifi t - 7f->t + yi**-/K X#$j?t> YifimM. ZW* 

i-vy, R0fcR2#jjKTicaa«$nfca-efe4j;"5aft¥A(ii)fl>fc^«!t6 
slut. 

i W*-C»«ft*aC(II)©ft^»ffl»ttffl*ftlT £5*t. 
^Jfitf'J 7 : R'=7i^;k R 2 =7"^-lU Ub£«3&^ 4 ) :1 H-NMR (CD 
C13) ;0. 85 (3H, t, J = 7 . 1 H z K 1. 14-1. 35 (2H, 
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m) , 1. 42-1. 58 ( 2 H , m) , 1. 53 (9H, s ) , 2 . 33 (1 
H, dt, J = 7 . 4 , 17. 4 H z ) , 2. 58 (1H, dt, J = 7. 4, 
17, 4 H z ) , 2. 95 (2H, d, J = 8. 0 H z ) , 3. 87 (1H, d, 
J = 3. 6 H z ) , 4. 03 (1H, dd, J=l. 1, 3. 5Hz), 4. 3 
1 (1H, d , J=15. 3 H z ) , 4. 47 (1H, d, J=15. 3 H z ) , 
4. 70 (1H, dd t, J=l. 4, 8. 1, 8. 4 H z ) , 6. 40 (1H, 
d, J = 9. 5Hz), 7. 15-7. 55 (1 1H, complex), 8. 

7 2 ( 1 H , s ) . 

nmms :r'=r ! =7i=* {%>$m&^$) : 1 h-nmr (cd c 13 ) 

; 1 . 53 (9H, s ) , 2. 98 (1H, dd, J = 9. 5, 13. 1 H z ) , 
3. 08 (1H, dd, J = 6. 0, 13. 1 H z ) , 3. 95 (1H, d, J 
= 4. 8 H z ) , 4. 32-4. 89 (3H, complex), 4. 97 (1 
H, d, J = 3. 7Hz), 6. 36 (1H. d, J = 9. 2 H z ) , 6. 80 
-6. 91 (lH.m), 7. 03-7. 13(lH,m), 7. 18-7. 6 
9 (14H, complex), 7. 98-8. 07 (1H, m), 8. 6 5- 

8 . 7 7 ( 1 H , m ) o 

6) : 1 H-NMR (CDC13) ; 1 . 21 (3H, t, J = 7. 1Hz), 
1 . 53 (9H, s), 1. 87 (2H, quint, J = 7. 0Hz), 2. 
28 (1H, t, J = 7. 0Hz), 2. 29 (1H, t, J = 7. 4Hz), 
2. 40-2. 49 (1H, t, J = 7. 4Hz), 2. 67-2. 76 (1H, 
t, J = 7. 1Hz), 2. 96 (2H, d, J = 7. 8Hz), 3. 70-4. 
20 (1H, br, s), 4. 04 (1H, or. s), 4. 08 (2H, q, 
J = 7. 1Hz), 4. 34 (1H, d, J=15. 3Hz), 4. 44 ( 1 H , 
d, J=15. 3Hz), 4. 60-4. 76 (lH.m), 6. 42 (1H, 
d, J = 9. 4Hz), 6. 87-7. 07 (3H,m), 7. 19-7. 33 
(2H, m), 7. 39-7. 50 (5H, complex), 8. 72 (1H, 
s) 
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1 0 : R 0 =3-7;U3j"D7x-;i/. R ! =3-ih^y*;^^^7Dt 
* (ftft*#§9) :1 H-NMR (CDC13 ) ; 1 . 2 1 (3H, t, J = 
7. 1Hz) , 1. 53 (9H, s ) , 1. 87 (2H, quint, J = 7. 

1 H z ) , 2. 28 (1H, t, J = 7. 0 H z ) , 2. 29 (1H, t, J = 
7. 4Hz) , 2. 49 (1H, t, J = 7. 4 H z ) , 2. 67 (1H, t , 
J = 7 . 0 H z ) , 2. 96 ( 2 H , d , J = 7. 8Hz) , 3. 70-4. 2 
0 (1H, br. s ) , 4. 04 (1H, b r . s ) , 4. 08 (2H, q, J 
=7. 1Hz), 4. 34 (1H, D, J=15. 3 H z ) , 4. 44 ( 1 H , 
d, J=15. 3 H z ) , 4. 60-4. 76 ( 1 H, m) , 6. 42 (1H, 
d, J = 9 . 4Hz), 6. 87-7. 07 ( 3 H , m) , 7. 19-7. 33 

( 2 H , m) , 7. 39-7. 50 (2H, complex), 8. 72 (1H, 
s) : I R (KBr) ; 3700-2800, 1 7 2 0 , 1677, 1512, 
1492, 1370, 1252, 1221, 1 154, 1 0 8 7 c m-1, 
%M0i 1 1 ; R 0 = 7 x ^ ;K R2 = 2-7x^^if^ (ft^rtlf 53) :M 
S;m/z = 548 (M + 1 ) 

nmm 1 2 

2 - (5-t-7?J^*S/**#r*7^-6-^V-2-7i-*-'l, 
6-ytFDCi)?^-l->f;H - N — {2-tN*J'-3-**V-6 
- ( 2 - * * V - 1 x - 1 -7xriM?- 

^*>^7th7? K Ub£»M 12) ®£fifc 

(1) (4R, 5S) -3- (N - t - 7-^Jl/3T ^ ->*;i/^-;i/) -2, 2-5? 

y ^ ;w - 5 - ^ h * «> # ;i/ * - )i - 4 - 7 x =. jv y. =? >\, * * v s ) >; v > . 

( 2 S , 3R) -3-t-7f*t^y*;^r*7^-2-t( : P^y- 
4-7izjHS/f^x7f^ (4 3 g, 0. 1 4 m o 1 ) & 2 , 1 - V * \ 
)\y (5 1 0ml) S5iS U, p - hAx>7^*y8l *M ( 2 . 
6g, 0. 0 1 5 mo 1 ) £inx.£&, 7 * rf > T \Z Ham L , Kftigtte 
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*y**5AjD?hjf77^ - (=^**>/»»x^-jl/ = 9/ 1 ) -cwB-r* 
d fc t: J: 0, ittfli&fc (43g, JR*88%) fcfcfc. 

1H-NMR (CDC13) ; 1 . 28-1. 80 (15H, complex), 
2. 72-3. 08 ( 1 H, in), 2. 86 (1H, b r . s ) , 3. 25 (2 
H, br. d, J = 6. 3Hz), 3. 67 ( 3 H , s ) , 4. 37 (1H, d, 
J = 4 . 0 H z ) , 4. 50 ( 1 H , br. d, J = l 3. SHz) , 7. 10 
- 7 . 4 0 ( 5 H , m) 

(2) (4R, 5S) - 3- (H - t - 7*nr**i/l3JI,ifi-fr) - 2, 2 - V 
* * )\> - 5 - t K D * i/ * f - ;i/ * * V V> 'J s> > o 

(4R, 5 S ) - 3- (N-t-^^;W^^r->*Jl/^-;u) - 2, 2-**^ 
il/-5-^ hiri'*A#r^-4-7irjMf^t*t i ;iJi;y (4 3g, 0. 
12mol) tfh5tFD75> (610ml) fc»» U *frTC**fc y 
f^ATA-U^ (7. Og, 0. 1 8mo 1 ) ^Init 3 0 ^HjgJt Ife, 
( 1 0 m 1 ) , 3 MfeXmitl- h 'J "> (1 0ml) *5 <t S * 

(3 0ml) Z Z am izti&T \sfz'&. flrtiiHttfc-fe^'fbS/fl^Taau 

*7Kfi6Sr^ h «> AT* ft® Lfc. W«SJ1« HE«II LTff £ftfcS^£ v V U V 
;^7A9Dvh^77^ - ('s^r-y- 4 / 1 ) *g 82 1 3 c i: 

£ <fc 5 , H (35g, 1R^88%) £$fco 

1H-NMR (CDC13) ; 1 . 21-1. 73 (15H, complex), 
1 . 80 (1H, t, J = 6. 3Hz), 2. 78 (1H, br. s ) , 3. 1 
4-3. 43 (2H, complex), 3. 33 (1H, dd, J = 3. 2, 
13. 0Hz), 3. 83-4. 08 (2H, complex), 7. 14-7. 
3 6 ( 5 H , m) 

(3) (4R, 5S) -3- (N - t -2, 2-V 
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* ? )l - 5 - = - 4 - y -frt?- V > „ 

(4R, 5 S ) - 3- (N-t-^f-;i/^*^*;i/^-^) - 2, 2 -■>*;* t° 
A-5-tFD^y^j^ap*>;ijy> (35g, 0. 1 1 m o 1 ) , 2, 2, 
6, 6-^h7^^;i/-l-tr^U^-;i/^^i/7';-^i;*;u ( 1 8 5 m g , 
0. Olramol) > ^fttMJH (12g, 0. 12mol)fc«fcV$fia7.K 
HtF'J^A ( 2 6 g , 0. 31mol) izm<t**l/ > (530ml) fccfcV 
& g (5 3ml) *iD^T2«i^i:Lfeo &Jfc * * * * I, fc 11 * i» L < «|# L 
fc#£0. 6 2molO»it*8t hU*A*»i ( 2 0 0 mK 0. 12m 

on *iTLt. «t»t», io #mitft«ttt*fc%, Kffittttt 0 . 6 % 

3*fc*y*A**J**a&l OXAilt***!;****** 1 Q%?Xti!L&i- 

(A#t>/iKx^^=4/l) Tf«»r £ c t i:i ») » HfllUfeGfc (21 g, 
H* 6 2 %) £^fc„ 

1H-NMR (CDC13) ; 1 . 10-1. 80 (15H, complex), 
2. 62-3. 45 ( 2 H, d) , 4. 05-4. 28 (1H, m), 4. 28 
-4. 60 (1H, br. d, J = 4 . 1Hz) , 6. 95-7. 48 ( 5 H , 
m), 9. 64 (1H, s) 

(4) ( 4 R , 5 S ) - 3- (N-t-7f *#*S/AAsJ!r*) - 5- ( 1 - 

(4R, 5S) - 3- (N- t -7* ;i/tf*S/*;W #-;!/) - 2, 
A-B-**U-4-7i = *^A^#* , ;U^y (19g, 0. 6mo 
1) Of ^U'DJ^tML - 3 0 •CCHUJI 0 . 6 3 

©3-7 iz;Mf ;Pt*->7Dt;mbyy^i'i)ACDfh7t FD77>S 
m (140ml, 0. 8mol) fcffiT L£ e S5T&7&> »iS*^ltll-C 
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%mm*m7km®i- h u -^Atw, u&^m Lxmztitzmmzis u urn, 

*7i»D?^77^ - (^*-y->/!ft®x^»= 4/ l ) d i: 

<fc t) , SKMb£$l (28g, IR# 9 0 %) *f#fc 0 &fc2Mb£4fcMcti:*®g0 u 

Ltis x **** h^-^ttsafcottB-caiSi,, 
(major isomer) (Di-^t^O^illKUfc. 

1H-NMR(CDC13,±£J5£«5) ;0. 97-1. 80 (17H, com 
plex), 2 . 51 (1H, d, J = 4 . 8 H z ) , 2. 60-3. 00 (1 
H.br. s ) , 3. 15 (1H, dd, J = 3. 0, 13. 1Hz), 3. 23 
-3. 56 (4H, complex), 3. 66-3. 85 (lH.m), 4. 1 
2-4. 26 (1H, m), 4. 46 (2H, s), 7. 12-7. 40 (10 
H, complex) : MS ; m/z=4 7 0 (M+ 1 ) 

(5) (4R, 5S) - 5- (l-t-7f*i;^*S'iJAt + */-4-7 I 
-to******/-?**,) -3- (N- t -7*)\,**i,i3 -2, 2 

-^^f;i/-4-7i_;M^;^Jft>;iji;> 0 

(4R, 5S) - 3- - \ - 7 * )V * * >/ t> )\,) - 5- (1-tF 

> ( 2 8 g N 0. 06mol) t iV-f 5^;-* ( 1 0 g, 0. 15mol) 
£N, N-j;^f^*^A7U (120ml) tfclWU *)^T, ttft - t - 
77-*5;***i/? > (12g, 0. 08mol) ZtK\ltz&. 

to #«i**ft*ikii:M' v hemmi?* ^ * 

fcCfcO, §ttfc&* ( 2 6 g, JR*7 2%) £fj|jfc 0 lit -7 

fe-&VO(DftmX'ffl?Z. U ±£J&$F (major isomer) to V & )\, to H 

1 H-NMR (CDC 1 3, ; 0. 02 (6H, s), 0. 77 (9 

H, s), 1. 35-1. 80 ( 1 9 H, co, plexL 2. 88 ( 1 H, 
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dd, J = 9. 4, 12. 8 H z ) , 3. 04 ( 1 H , dd, J = 3 . 6, 12. 

8Hz) , 3. 45 (1H, t, J = 6. 2 H z ) , 3. 63-3. 76 ( 1 H, 

m), 3. 76-3. 94 (lH.mK 4. 11-4. 22 ( 1 H , m) x 4. 

52 (2H, s), 7. 16-7. 40 (10H, complex) 

(6) (4R, 5 S ) - 5- (l-t-7?-;^^J^'J;^Jfx-4-tF 
u**s71-)\,) -3- (N - t - r^/w* * x # ;i/ - ;i/ ) -2, 2-^^^;i/ 

(4R, 5S) - 5- ( 1 - t - 7^ ^ x * ^ ;i/ v 1Mb * i> - 4 - 7 x ^ A< 
iris? -3- ( N - t - •> ) -2, 2 - i; 

^f*-4-7i-JM?-J^^ 1 / l Ji;> ( 3 2 g , 0. 54mol) £ * * 
J -to (270ml) C8»L, '^yHl (1. 6 g ) * 10 * fc ft, * £ 3 
HafttSiBT4»ia!lIflsLfc. /<7 **2*H£ttSiJ LfctU a&$**£E£&SL 

= 14/1) TIIKtilkCJ;!), B«jft&fc (2 6 g, Jfc*9 8%) *®tz e 
ft**fli^1Ufc:tt t f-)\,-> <J 3ttg$##iB ft LT ft 

!K h ttffl iHifc U SlitfiK«J (major i so 

mer) O )\> 0>H £ 13 « L fc . 

1H-NMR (CDC13, ±£«») ; 0 . 02 (6H, s ) % 0. 76 (9 
H, s ) , 1. 38-1. 85 (19H, complex), 2. 86 (1H, 
dd, J = 9. 3, 12. 9Hz), 3. 04 (1H, dd, J = 3. 9, 12. 
9 H z ) , 3. 25-3. 78 (3H, complex), 3. 85-4. 00 
(1H, m), 4. 08-4. 21 (1H, m) , 7. 15-7. 34 (5H, 
m) 

(7) (4R, 5S) - 5- {4-7*Dt-l - ( t - 7f *y / f A*/ i) 
*x) 71- to) -3- (N - t - 7f ^t + J'A^^-A) -2, 

- 4 - 7 x - ;w > ^ )]/ * * v s ) y s; > . 

(4R, 5S) - 5- A/* 
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i/7*)V) - 3 - (N-t - 7"^ fl, ^*r.,/i/) - 2 , 2 - i> * )V - 4 

-7i-*^f***^VV f /> (26g, 0. 052mol)£h;ux>(5 
0ml) C L , * # T\ MJ7i^)l^70 ( 1 4 g , 0. 052mo 
1) SiVN-rnt J/x^l^f 5 M9. 3g, 0. 05Zmol) illlife 

*> ixMH** 1/ V * V )\* -h ? k * u ^ y ^ 7 4 _ (^*+»- >/Rgji^;v= i 
4/1) ■e««f* = J:t:J:D, i«Hbdtt> (24g, JR^82%) fcfcfc. % 

h ;i/f-"-# l±?g^«5©JKliT*«iJ^ U (major isome 

r) <D i/ 7 i- >V <D & %&m Lfcc 

1H-NMR (CDC13, iftlS*) : 0 . 02 (6H, s ) , 0. 76 (9 
H, s), 1. 40-2. 00 (19H, complex), 2. 85 (1H, 
dd, J = 9 . 1, 13. 0Hz), 3. 05 (1H, dd, J = 3 . 9, 13. 
0Hz), 3. 38 (2H, m) , 3. 78 (1H, br. d, J = 8. 5H 
z ) , 4. 07-4. 21 (1H, m) , 7. 11-7. 41 (5H,m) ; M 
s : m/ z = 5 5 6 (M+ 1 ) 

(8) (4R, 5S) - 5- {l-t-y^;i/^y^;i/i/'j;i/^ + ^- 4- (2 
- * * V - 1 , 2-ybFD^iJi;>-l->f;H 7?)\<} - 3- ( N - t - ^ 
j] - 2, 2 - i^^f JI/-4 - 7i-;Mf ^t + itV'J y 

* 3Hb ± MJ £ A (0. 7 2 g , 0. 0 1 8 m o 1 ) SN, N-^^^^*^ 
iT5M45ml) IZ&M U *ATt 2 - t F P * x £ U ^ > ( 1 . 7 g , 
0. 018mol) (DN, N-y^ f**iH7 ^ K (15ml) ft'F L 

R, 5S) - 5- (4-7Dt-l - ( t - T"?- * S? * f - ;i/ 5* * * 5/j 7"^ 
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)V} -3- ( N — t - "7 )V ~% i/ 13 )\> ft — )\> ) -2, 2-'^fA-4-7i 

( 5 g , 9mmol) ON, N-i/^;^jPA7; 
H (30ml) SSi^ilTLf^, lig Tf U fc , »«xf-*?fij&** 

h u ->A?m t-cwsn <j 

A5A?D?^77^ - /#Btx?-» =7/1) 4 Z £iz 

J: 0 s §»<b£fc ( 3 . 7 g , JR# 7 1 %) *ff fc. 

1H-NMR (CDC13) ; 0 . 04 (6H, s ) , 0. 71 (9H, br. 

8 ) x 1. 34-1. 89 (19H, complex), 2. 73-2. 92 

( 1 H , m) , 3. 01 (1H, dd, J = 3. 6, 12. 9Hz) > 3. 55 
-3. 97 (3H, complex), 4. 01-4. 16 ( 1 H , m ) , 6. 
13 ( 1 H , dt, J = l. 3, 6. 7 H z ) , 6. 50-6. 59 (1H, 
m ) , 7. 10-7. 35 (7H, complex) : I R (KB r) ; 2 9 3 

0, 1690, 1660, 1590, 1535, 1455, 1380, 1250, 
1170, 1080, 1030cm-l 

£ il£(3i«5 i: U T , ( 4 R , 5 S ) - 5- (l-t-7fAj;^*^iJflr 

( 2 - ir »; s;;u**s/) mi} - 3- (N-t-r^^**^* 
» ifi - >\, ) - 2 , 2 - 5; ?i - 4 - 7 x =. ft a 9- )v * * v y »; >* > ( 1 . 3 g , 

JR* 2 4 %) tfmtit:. 

1H-NMR (CDC13) ; 0 . 00 (6H, s, overlapped w 
ith internal standard peak) ^ 0. 64-0. 9 
7 ( 9 H , m ) % 1. 38-1. 90 (19H, complex), 2. 7 7- 
3. 16 ( 2 H , m) , 3. 66-4. 34 (5H, complex), 6. 7 
0 (1H, d, J = 8. 4Hz), 6. 83 (1H, ddd, J = 1 . 9, 5. 

1, 8. 4Hz) , 7. 09-7. 34 (5H, m), 7. 54 (1H, ddd, 
J = 0. 9, 7. 0, 8. 4Hz), 8. 13 (1H, ddd, J = 0. 9, 1. 

9 , 5 . 1 H z ) 
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(9) (4R, 5S) -5-{l-**y-4- ( 2 - * * V - 1 , 2 - * t h' 
d e 'J > - l - ;u) - 3- (N-t-^^^/**S/*^5K-;i/) - 

2, 2-5?^A-4-7s=A'^A'*t» , ;U!;> ( f> Ntt*? 1 2 ) 0 
(4R, 5S) - 5- {l-t-7f ^y^5 i ^J/yj^ + j/-4 - ( 2 - * 

* v - l , 2-i;th-Dtu^>-i-^*;u) - 3- ( N - t - 7-^ » 

:* * ^ * ;i/ # n ;i/ ) - 2, 2-yyf^-4-7i-;M? : ;i/t** , ; i Ji/> 
(3. 8g, 6. 6mmol) S*^T, 1. 0 ;i/ i9 O ^ h 5 7^ ;u 7" > ^ 

- * h 7 ;u * 'J H 7 h 7 b F D 7 5 (1 0ml) fzjgft L, 4B5fa»# 
Ufeo Slt^^^WK^^^T^fi U 1 0 %^ x £U®m&m7k 

T fU3 >SltT, ttfll**-!/ > ( 2 . 4ml) fcttfli*** V ;M 1 . 5 m 
1, l7mmol) ftio*, - 6 O'CCftfil t tz . C 0 jg? m lz >J * * )\, * ;u * * 
is ¥ (2. 4ml, 34mmol) tlft^xl/> (2. 4ml)0?gft&$£ 
iTLfc. aST&7& 1 5 Lfc&, ftoffllf K«3®JS{b;< f- 1/ > ( 2 0 

ml) 8#ft«TLfc. »T*7«, 1 mM&ft U BLAMtL £ - 4 0 °C C 
l/T^e>h';i^;i/T^>(9. 5 ml, 6 8 mm o 1 ) ftJPi fc„ SJtS^Mft 

MESAS LTf#*>ftfc8S& 'J A* DT h ^7 7 >f - (>DD 

*AA/y^/-^=30/l)TfJt«r*ci:t:j:t) % lttft*1M 2 . 6 g, 
JR* 8 9 %) £ftfc„ 

1H-NMR (CDC13) ; 1 . 17-1. 65 (15 H, complex), 
1. 92 (2H, dq, J-2. 2, 7. 3Hz) , 2. 25-2. 71 (2H, 
m) , 2. 73-3. 12 ( 1 H , m) , 3. 21 (1H, dd, J = 3 . 0, 
13. 3Hz), 3. 85 ( 2 H , dt, J = 2. 2, 7. 3 H z ) , 4. 21 
( 1 H , br. s ) , 4. 30-4. 50 ( 1 H , m) , 6. 13 ( 1 H , dt, 
J = 1 . 3, 6. 7 H z ) , 6. 52 ( 1 H, d, J = 9. 2Hz), 7. 13 

- 7 . 4 5 ( 7 H, complex) 
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(10) 2 - (5-t-7^;i>tf*i/*;i,tf:z;i,T^y-6-:fr*V-2-7x 
- I , 6->/tFDtiJ;i;>-lH;0 - N - {2-tFD*y-3- 

* * V - 6 - ( 2 - * 7 - 1 x 2-i;tFDK'Jy>-lHJH - 1 - 7 x 

= 's^r ^;i/T-fe h t ^ H (fb£«j#*t 1 2 ) „ 

(4R, 5S) -5 - { 1 - * 7 - 4 - ( 2 - * * V - 1 , 

7*5^} -3- (N- t -7"^;U^* v*;l/7K-;i/) -2, 
Z-y^AM^xrjMfA^Jp^^'J^ (2. 6g, 5. 8 m m o 
1) (28ml) £ jgff U p - h frx.> Z)l*>m 1 *M ( 2 . 

4g, 1 3 mm o 1 ) *4n*.T 1 . 5 RS fin f» il «t t fc o St&?g» ft «ff »fig t 
T IS £ ft fc * N , N-S?^fA**A7tF (8ml) *J;lFfh7t 
7 5> (8ml) ©?I-£}§iiHci8f» U *^TC5-t-^f;^ifi/*;^r 
;uT^y-6-^^-v-2-7x-;b- i , 6 - t K n - i - ir ij ^ s; = *r 
SI (2. 4g, 7. Ommol) , 1 - t FD*y^>y t> iJ7V-JH*ffll3 
(1. 3 g , 8. 2 m m o 1 ) . 1 - ( 3 - i? * J\/7 I S TV \£ to) - 3 - x. 
f- * * # 5> * S Kttfttt ( 1 . 6g ( 8. 3mmo 1) Jj<t VN - ^ f Jl/ 
*'J>(1. SbI, 14mmol)S*«liQ;tfcfc, i[lC#IlyT-**# 

* C J: !K B*Hb£«5 (2. 3 g, JR* 5 6 %) ftftfc. 

1 H-NMR (CDC13 ) ; 1 . 60 (9H, s ) , 1. 99 (2H, qui 

nt, J = 7. 0Hz) , 2. 43 (1H, dt, J = 7 . 0, 18. 1 H z ) , 

2. 74 (1H, dt, J = 7. 0, 18. 1 H z ) , 2. 97 (1H, d, J 

= 7. 8 H z ) , 3. 88 (1H, q, J = 7. 0Hz) , 4. 03-4. 18 

( 2 H , complex), 4. 41 (2H, d, J = 3. 3 H z ) . 4. 62 

(1H, q , J = 7. 8Hz) , 6. 16 (1H, dt, J = 1 . 4, 6. 7H 

z), 6. 45-6. 54 (1H, m), 6. 70 (1H, d, J = 9 . 5 H 
z), 7. 13-7. 53 (1 2H, complex), 8. 68 (1H, s) 
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nmm 1 3 

2 - (5-t-7*^;Utf*^*;t/# = ;P7^y-6-:**V-2-7x:i;i,- 1, 
6 - * t K D tf I) * J? > - 1 - ji, ) -N - {2-tKD*^>-3-**V-l 

*M 1 3 ) (D£f& 

(1) (4R, 5S) - 5- { 1 - # * y - 4 - (2-KiJj;/t**«>) 7*^ 
M -3- (N- t -73-»**isj3)\,TK-)),) -2, i-7 x. 

-*Af-nr**WVi/> (*RS{*&^ 1 3 ) o 
^Jfefll 12 (8) C*sl>ril*.j«*i:UT»6*ifc (4R, 5 S) - 5- {1 

- t - 7 * )\, v * f- n, i, u «> - 4 - ( 2 - 'J j;***<> ) r *■;!/} - 3 

- ( N - t - 7*;H4-* */ 13 - 2, 2-^^*-4-7i;JM?- 
^ * * v"j j? > (1. 3g, 2. 2mmol) fc*«iT'i:i. Ot^lJtflf 
h57>;i/7> : E-'7A7;i/*»JK fl>7tPD77>S« (6. 3 ml, 6. 

3 mm o 1 ) izmm L, gfflt" -Bfc&tf- L „ JE*»* *»*x ^-/u t #fi U 

U-? V 7 77 4 - (A^>/itBi^= 3 / 1 2/ 1 ) -cattfiLfc. 
7;i/3">f ilT, Jgfb * * U > (10ml) £ Jlfli * * y ;p (0. 3 8 m 1 , 
4. 4mmol) £ flO * , - 6 0*Cl:^lf;. Z 4) %ML \Z P * f- 7> to ft * i/ 
h' (0. 62ml, 8. 7mmol) kttfl3**l/>(0. 6 2ml) ©ig£& 

(20ml) iSJftfcffiT Ufco «T»7«x 35 ^MffL, - 4 0 

ttpaLTfrC) h'Jxf;i,7^> (9. 5ml, 68mmol) £ ijQ * o S 

<*nD*;uA/»Kxf-*=i/ia»e,i/i. 5 ) -r^SitSc: k t J: 5 , 
FI9!)ffc^ft( 8 7 4rog, iR* 8 8 %) £Sfc„ 

1H-NMR (CDC13) ; 1 . 09-1. 80 (15H, complex), 
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1. 88-2. 09 (2H, m), 2. 38-3. 34 (4H, comple 
x) s 4. 14-4. 34 (3H, complex), 4. 34-4. 57 (1 
H, m), 6. 53-6. 72 ( 1 H, m) , 6. 77-6. 93 (1H, m) , 
7. 11-7. 38 (5H, m), 7. 45-7. 62 (1H, m), 8. 04 
- 8 . 16 ( 1 H, m) 

(2) 2- ( 5 - t - *>i] )VX-)\/T i J - 6 - It* V - 2 - 7 x = 

)\> - \ , 6 - * t K U £ 'J S i> > - 1 - fJU ) - N - {2-kFD*i'-3-* 

*y-i-7i = ;M^;i'-6 - (2-t"jy^**j/) } f s jut * \> 7 i 

H (<t£«3S^ 1 3 ) o 

(4R, 5 S ) - 5- { 1 - * * 7 - 4 - (2-t'J^^^ + i/) 7*^;i/} - 
3 - (M-t-7f - 2, 2 - v > ^ ^ - 4 - 

^***» , /'JJ' , > ( 8 6 7 m g , 1. 9mmol) * A $ S - )\s (9ml) C 
»*P t, p-h^x>^jb*>|fl*ftft (7 6 Zing, 4. 2mmol) £ Jm 
til. 5B$ffiIin^S3tLfcc &£%tt«tt/J-:«lt8 LT»5ft£aaE$N, N - 
y^f;U*A7U' (2. 5ml) feiVr h 7 t F D 7 7 > (2. 5ml) 

^V-2-7i-JI/-l, 6-ytFD-l-tiJ;yrM| (763mg, 

2. 2 m m o 1 ) , l-th-D*^A>'niJ7 , ;-Al*«* { 4 0 2 mg. 
2. 6mmol) , 1- ( 3 - y ^ f ;i-7 U 7*D t^) -3-xf 

-f 5 K *«* ( 5 0 3 m g » 2. 6mmol) UJ:ffN-^*t*i|iiJ> (0. 
49ml, 4. 4mmol) Zm&IXl Ztz'&, SSlw &m L X L fc , 5 

y-;w= 4 0 / 1 #6, 3 0 / 1 ) fit IS Ufc. 3 a>4»H«(r x ^ » x-f- ;u *J 
{bftfe (2. 3g, JK$ 5 6 %) Zntio 

1H-NMR (CDC13) ; 1 . 52 (9H, s ) , 1. 91-2. 16 (2H, 
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m) , 2. 54 ( 1 H , dt, J = 7. 2 , 17. 8Hz) , 2. 79 (1H, 

dt, J = 7. 2, 17. 8Hz) , 2. 97 (2H, d, J = 8. 0 H z ) , 

3. 90 (1H, d, J = 3 . 4 H z ) , 4. 04-4. 12 (1H, m ) , 4. 

13-4. 37 (3H, complex), 4. 48 (1H, d, J = 1 5. 3 

Hz), 6. 40 (1H, d, J = 9. 4Hz) , 6. 64 (1H, dt, J = 

0. 9, 8. 4 H z ) , 6. 82 (1H, ddd, J = 0. 9, 5. 1, 7. 1 

Hz), 7. 13-7. 59 (12H, complex), 8. 07 (1H, d 
d d , J = 0. 9, 2. 2, 5. 1Hz), 8. 72 ( 1 H , s ) 

(3) Z(Onmm\ZH^X (4R, 5S) - 5- {l-**V-4- (2-K'J 
i/' ;u * v ) 71-)),} - 3- (N - t - 7^***J'*^s|! = A') - 2, 2 - ^ 
^5 L ;u-4-7x^^^^;i/^^r-9-^ij>>*>^ < tt; p -}s;bx>^;i/^>iK*^ 

* = ;Mb£gi*£. *©ISJRc:ft& 2«*«D4fiR»tt, WTOfcS*'* 

2b * fifc (2S, 3R) - 2 - t - 7*?- ^ * dp v * - to T X J - 3 

-tKD*$/-4-;f*7-l-7xr;v-7 - (2-cy , /^*tS') ^ 7" * 

1H-NMR (CDC1 3) ; 1 . 38 (9H, s), 1. 79-2. 12 (2 
H, complex), 2. 38-2. 81 (4H, complex), 4. 1 
0 (1H, br. s), 4. 18-4. 39 (4H, complex), 5. 0 
3 (1H, d, J = 8. 4 H z ) , 6. 69 (1H, dt, J=0. 8, 8. 4 
Hz), 6. 85 (1H, m), 7. 10-7. 29 (5H, complex), 
7. 55 (1H, ddd, J = 2. 1, 7. 2, 8. 4Hz), 8. 12 (1H, 
m ) o 

(2S, 3S) - 2-t- 7-^» 7;;-3-tF D*>- 

4-t*V-l-7i-^-7 - 7** > „ 

1H-NMR (CDC1 3) ; 1 . 35 (9H, s), 1. 96-2. 12 (2 
H, complex), 2. 44-2. 67 (lH.rn), 2. 73-2. 98 
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(3H, complex), 3. 83 (1H, br. d ) , 4. 03 (1H, b 
r. s ) , 4. 19-4. 43 (3H, complex), 4. 7 6 (1H, d, 
J = 9. 9 H z ) , 6. 65 (1H, br. d, J = 8. 3Hz) , 6. 83 

( 1 H , m) , 7 . 24-7. 53 (5H, complex), 7. 53 (1H, 
ddd, J = 2 . 0, 7. 1, 8. 7 H z ) , 8. 09 (1H, m) 

mm® 14:R«=3-^A7^;K R 2 =*l )l (ItftVim^ 17) ; 1 H 
-NMR (CDC13 ) : 1 . 53 (9H, s ) , 2. 20 (3H, s ) , 2. 
32 ( 3 H , s ) , 2. 92 ( 2 H , d, J = 8. 0Hz), 3. 82 (1H, 
d , J = 3. 5 H z ) , 4. 05 (1H, dd, J = l. 3, 3. 5 H z ) , 4. 
31 (1H, d, J=15. 4Hz), 4. 49 (1H, d , J = 1 5 . 4H 
z ) , 4. 65-4. 81 ( 1 H , m) , 6. 29 (1H, d, J = 9. 5H 
z ) , 7. 01-7. 12 (2H, complex), 7. 16 ( 1 H , d, J 
= 7. 3 H z ) , 7. 25-7. 32 (1H, overlapped with 

solvent peak), 7. 36-7. 50 (6H, complex), 
8 . 7 3 ( 1 H , s ) 

1 5 : R'=3-^DD7i^K R J =*:MU (ihft®m*i 18) ; 1 H 
-NMR (CDC13 ) : 1 . 53 (9H, s), 2. 13 (3H, s), 2. 
57 (1H, dd, J = 6. 1, 14. 4Hz), 2. 71 (1H, dd, J = 
8. 6, 14. 4Hz), 4. 13 (1H, d, J = 4. 5Hz), 4. 31- 
4. 37 (lH.m), 4. 47 (2H, d, J = 2. 3, 15. 3Hz), 4. 
63-4. 78 (1H, m), 6. 79 (1H, d, J = 8. 8Hz), 6. 9 
4-7. 00 (1H, m), 7. 12-7. 50 (9H, complex, ov 
er lapped with solvent peak), 7. 43 (1H, 
s ) 

%Mm 1 6 ; R'= 4 7 7;^P7iz;k R ! =>f;b (<(b 1 5 ) : 1 
H-NMR (CDC13 ) ; 1 . 53 (9H, s), 2. 19 (3H, s), 2. 
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93 (2H, d , J = 8. 0 H z ) , 3. 85 (1H, br. s ) , 4 . 02 
(1H, dd, J = l. 2Hz) , 4 . 33 (1H, d, J=15. 4Hz), 
4. 46 (1H, d, J = 15. 4 H z ) , 4. 62-4. 80 ( 1 H , m) , 
6. 26 (1H, d, J = 9. 5 H z ) , 6. 93-7. 06 ( 2 H , m) , 7 
20-7. 32 (5H, complex), 7. 39-7. 48 (5H, com 
p 1 e x ) , 8. 71 (1H, s ) :MS; m/ z = 5 3 9 (M + 1 ) 

mmm 1 7 ,• r°=4-^dd7x^;k r ■ = * at^ms^ 1 6 ) : 1 h 

-NMR (CDC13) ; 1. 52 (9H, s ) , 2. 19 ( 3 H, s ) , 2. 
93 (2H, d, J = 7. 8Hz) « 3. 87 (1H, br. s ) , 4. 02 
(1H, d, J=15. 4 H z ) , 4. 46 (1H, d, J=15. 4 H z ) , 
4. 64-4. 79 ( 1 H, m) , 6. 29 (1H, d, J = 9. 4Hz) , 7. 
17-7. 32 ( 5 H , complex), 7. 39-7. 56 ( 5 H , com 
p 1 e x ) , 8. 72 (1H, s) :MS;m/z = 556 (M + 1 ) 

£M 1 8 ; R 0 = 3 - 7 ;i/ # D 7 x :i , R 2 = {4 - 

- 1 - -f - 4 - **V} (<b£«9#^ 1 0 ) :1 H-NMR (CD 

C13) ; 1. 53 (9H, s ) , 1. 81-1. 97 (3H, comple 
x ) % 2, 26-2, 80 (11H, complex), 2. 95 (2H, d, 
J = 7. 6Hz), 3. 41 (2H, br. dd), 3. 57 (2H, br, d 
d), 4. 08 (1H, br, d), 4. 35 (1H, d, J = 1 5 . 4Hz), 
4. 45 (1H. d, J = 15. 4Hz), 4. 65 (lH,m), 6. 59 

(1H, br. d), 6. 87-7. 51 (3H, complex), 8. 72 

( 1 H, s ) 



nmm 1 9 ,• r*=2-7;^d7i:;k r*= at&®&^ 2 0 ) ; 1 

H-NMR (CDC13) ; 1. 53 (9H, s), 2. 25 (3H, s), 2 
53 ( 1 H, dd, J = 4 . 7, 14. 3Hz), 3. 20 (lH,m), 3. 
93 (1H, dd, J = 4. 6, 6. 3Hz), 4. 10-4. 58 (3H, c 
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omplexK 4. 70-4. 90 (1H, m), 6. 47 (0. 5H, d, 

J = 9. 5Hz), 6. 75 (0. 5H, d, J = 7 . 9 H z ) , 6. 97-7. 
43 (9H, complex) 



MMW 2 0 ; R'=3-7*tD-4-tFD^ri/7iljK R 2 = > ^ (ft& 
Mf 1 9) : 1H-NMR (CDC13) ;1. 53 (9H, m) , 2. 20 
(3H, s), 2. 86 (2H, d, J=7. 8Hz) , 3. 93 (1H, br. 
s), 4. 05 (1H, br. s) s 4. 31 ( 1 H , d, J = l 5. 4Hz), 
4. 41 (1H, d, J = 1 5 . 2HzK 4. 62-4. 76 (1H, m) , 
6. 45-7. 00 (5H, complex), 7. 38-7. 50 (6H, c 
omplex), 8. 68 (1H, br. s) :MS;m/z = 555 (M + 
1 ) 



2 1 ; R 1 = 7 i - A , R 2 = / Y*>s (ftft^S^ 1 4 ) 

nmmio> (i) - (2) caa*i,fc #8 2: 1**0*^**5 -at, fc^amc 

*ff&-f 3ft6-$ t Lt'3-t-7f;H*S/*;H;A7U - 1 , 2--;t K 
D-6-7i=A- 1 - t7 5? = ;i>BK*fflV^ ft * 55 ( 1 1 1 ) K *fifc t * ft £^ t 
LTR'^TUS, Z # y * V > , R^?!^*!, R * h * v & t ifc S 
ft£fe£fflt^ # £ fcg & £ ■£ , R'#7x^;K R'tft-T**-*;***'*^* 

-;k xa*g£ N Ytf&Ms. z#^u>, R^R'tfisfKCMtt^nfeiS-eft 

0 fc 5 ft * £ ( 1 1 )0ft &«5<D «9ttfiS & WT *f • 

R' = 7i-;K R ' = > h (ft£$g^ 1 4 ) ; 1 H-NMR (CDC13 
) ; 1 . 54 (9H, s), 2. 92 (2H, d, J = 8 . 1Hz) , 3. 34 
(1H, d, J = 4. 5 H z ) , 3. 72 (3H, s ) , 4. 07-4. 14 
( 1 H , m), 4. 26 ( 1 H , d, J=15. IHi), 4. 39 (1H, d, 
J = 1 5 . 1 H z ) x 4. 53-4. 68 (1H, m), 6. 52 (1H, d, 
J = 9 . 2 H z ) h 7. 13 (1H, s ) , 7. 14-7. 53 ( 1 1 H , co 
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mplex) , 8. 23 (1H, s) :MS;m/z = 
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5 3 7 (M+ 1 ) 



2 2-34 

%Mm 1 0 (3) £aB«Lfc;tf&£E«©igft£f;roT, ft^SC(Il)T«* ft 
3< WJStST-n/a-^OllfliKjfcfcJ; t) R '#7 xn^, R a # t - 7 * )l * * 
S/*^st? = ;K XtfJK** YtfgjR, Ztf*?\s>. R 6 *J «fc V R J #fei T Id * 

^!60» 22 (1) : R 0 = 7 - ;k R ! = 3 - 7 i-^7D (-fb£$7#^ 3 
9) ;1 H-NMR (CDC13) :1. 53 ( 9 H, s ) , 1. 83-2. 0 
0 ( 2 H , m) , 2. 59-2. 82 (4H, complex), 2. 91-3 
02 (1H, dd, J = 7 . 8, 14. 1Hz), 3. 13-3. 25 (1H, 
dd, J = 7 . 8, 14. 1 H z ) , 4. 47 (2H, br. d ) , 5. 2 2- 
5. 33 (1H, m) , 6. 47 (1H, br. d, J = 6. 6 H z) , 7. 0 
0-7. 50 (16H, complex, overlapped with s 
olvent peak), 8. 72 (1H, s) 

Mm® 22 (2) : R 0 = 7 x - ;k R 2 = 2 - 7 * - )l x.? )\, (ib£to$% 4 
1) ; 1 H-NMR (CD C 13 ) :1. 53 (9H, s ) , 2. 85-3. 2 
0 ( 4 H , complex), 4. 47 (2H, br. d ) , 5. 27 ( 1 H , 
m) , 6. 47 (1H, br. d , J = 6. 2 H z ) , 6. 95-7. 50 (1 
6H, complex), 8. 72 (1H, s) 

**«23:R , = 7*n^ x R 8 =7-^;u(fb^«J#^43) ; 1H-NMR (C 
DC13) : 0 . 92 (3H, t, J = 7. 1 H z ) , 1. 2 2-1. 43 (2 
H, m) , 1. 47-1. 65 ( 2 H , m) , 1. 54 (9H, s ) , 2. 61 
"2 . 83 (2H, m) , 2. 99 (1H, dd, J = 7. 8, 14. 0 H z ) , 
3. 21 (1H, dd, J = 5. 3, 14. 1 H z ) , 4. 48 (2H, d, J 
= 1. 3Hz) 5. 21-5. 34 (1H, m) , 6. 50 (1H, d, J = 6 . 
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5 H z ) , 7. 0 1- 7. 54 (11H, complex), 8. 71 (1H, 
s) 0 MS:m/z = 561 ( M + 1 ) 



24:R°=R 2 = 7x^ (ftftl*?45) ; 1 H-NMR (CDC1 
3) : 1 . 55 (9H, s ) , 3. 16 (1H, dd, J = 8. 7, 14. 2 H 
z ) , 3. 38 (1H, dd, J = 5. 1, 14. 2 H z ) , 4. 42 (2H, 
s ) , 5. 13 (1H, ddd, J = 5. 1, 6. 4, 8. 7 H z ) , 6. 72 
(1H, d , J = 6. 4 H z ) , 7. 00-7. 70 (14H, comple 
x ) , 7. 93-8. 03 (2H, m ) , 8. 67 (1H, s) ;MS:m/z 
= 581 (M+ 1 ) 

nmm 2 5 : R ° = 7 x^;K R 8 =3-*i«^7Dt;i/ (<b^«3l^4 7) 
; 1 H-NMR (CD30D) : 1. 34 (1. 5H, s ) , 1. 36 (1. 5 
H, s ) , 1. 49 ( 3 H , s ) , 1. 51 (3H, s ) , 1. 6 0-2. 00 
(2H, m) , 2. 24-3. 24 (6H, complex), 4. 10-4. 
29 (1H, m) , 4. 38-4. 68 (2H, complex), 6. 8 0- 
7. 56 (1 OH, complex), 8. 43-8. 63 ( 1 H , m ) ; MS 
:m/z=589 (M-H) 

&M0i 2 6 : R'=3-7J^D7i-JK R ! = 3 - i h + ^Ai^^^rD t 
Af Ub£^#*j" 53) ;1 H-NMR (CDC13) : 1. 25 ( 3 H , t, J 
= 7. 1Hz), 1. 54 (9H, s), 1. 92 (2H, quint, J = 7. 
1Hz), 2. 34 (2H, t, J = 7. 1Hz), 2. 81 (1H, t, J = 
7. 1Hz), 2. 82 (1H, t, J = 7. 3Hz), 2. 97 (1H, dd, 
J=9. 1, 14. 0Hz), 3. 22 (1H, dd, J = 5. 3, 14. 1H 
z ) , 4. 12 (2H, q, J = 7. 2Hz), 4. 49 (2H, s ) , 5. 1 
6-5. 28 ( 1 H , m) , 6. 62 (1H, d, J = 6. 2Hz), 6. 78 
-6. 99 (3H, m)s 7. 16-7. 29 (2H, m), 7. 43-7. 5 
0 ( 5 H , m) , 8. 71 (1H, s) ; I R (KBr) :3410, 2990, 
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1727, 1655, 1510, 1490, 1369, 1250, 1152cm 
- 1 ; MS : m/z = 5 8 1 (M+H-5 6) 



2 7 ; 2- (5-t-7^;i/t*^*;^-ji/7;;-6-^*y-2- 
7^-^-1, 6-j;kFDt'j^>-l-^H — n — {2,3-s;**y- 
6 - ( 2 - * V - K 2-ybKDt»Js?>-i--f;i/) - i- 7izjm? 
A*y^7th7U* (fb£t)§^ 7 2 ) „ 

7AJ>tagTC 2 - ( 5 - t - 7 3- )), * * is ii - ; y - 6 - * 

v-2-7x-;i/- i , 6-'>*tKntr>;*s;>-i->nu) - n- { 2 - t k 

D^i/-3-*^V-6 - ( 2 - * * V - K 2-ykKD^'jy>-l-'f 
^)-l-7xr:^y5 L ^}'N*i/^T-bhT^K(115mg x 0. 18mm 
ol) £ i>" ;< ^ ;v * ^ * * ^ K (2ml) «gf ft? u , l - (3-i?*f-fr7s; 

7DtA) -S-x^^AAsKi;^ UttM (103mg 4 0. 54mmo 
1 ) * J: V h V 7 ^ * d »» K U ^ = » A ( 1 7 m g , 0. 1 m m o 1 ) * flu * 
T3. 5ttlH]ftttl,fc a fi*JfP**»»x^;u-c#»!Lx <t 

fcM * *> y * y ;u * 5 A * d v h ^ 7 7 * - ODD^A/^y-As 3 
0/1) TttKLfcfc, ^*^>«:iU^TB3i**|fftb$-<*feo WtfJISftfcffiJiX-f 
ZZtlZX*), §ttft&tt ( 9 6 m g, JR* 8 3 %) ftfffc. 
1 H-NMR (CDC13 ) ;1. 60 (9H, s) , 1. 99 (2H, qui 
n t , J = 7. 0 H z ) , 2. 43 (1H, dt, J = 7. 0, 18. 1Hz), 
2. 74 (1H, dt, J = 7. 0, 18. 1Hz), 2. 97 (1H, d, J 
= 7. 8Hz), 3. 88 (1H, q, J = 7. 0 H z ) , 4. 03-4. 18 
(2H, complex). 4. 41 (2H, d, J = 3 . 3 H z ) , 4. 62 
(1H, q, J = 7. 8Hz)x 6. 16 (1H, dt, J = l. 4, 6. 7H 
z ) , 6. 45-6. 54 (1H, m) , 6. 70 (1H, d, J = 9. 5H 
z ) , 7. 13-7. 53 (12H, complex), 8. 68 ( 1 H , s) 
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^Jl&0< 2 8 ; 2 - ( 5 - t - 7 y*;^r;i,7 i;-6-*^V-2- 

7^-^-1, 6-ytFDt'j;y>-l->f^) — N — {2,3-yt + V- 

Sf 74) CD^fiSo 

2 - (5-t-7^;U^^i/*;U^-;i/7'^>'-6-^4rV-2-7x-^- 
1, 6-yt|'DtiJ5y>-l-'f*) — N — {2-tKD*J'-3-**V 
- 1 - y x-frtf-nr- (2-0 1?***^) } ^#^^7* F75 H (82 
3 m g , 1. 2 8mm o 1 ) £ p< ^ ;U * ;i/ * * v K (0. 46ml) C U 

1- (3-y^f;k7i;7Dt;H -3-xf;^My-f ■ FSgiii (7 4 
Omgx 3. 85mmol) ^il) 1 h 'J 7^*DSKt 'J ^- v A (123. 6 
mg, 0. 64mmol) ZtoZZl. 5B$fH«#Lfc e jtfixf - ;u 

Us i«SB**i J: Vtt»ftia* Ufc. #«U»*M*»»^ b •> 

DD*;i/A/ltfiif^=2/l*t. 1/1) ■CMSSLtgs yif^x- 
(40 lmg, itSi^ 4 9 % ) £$fc 0 

1 H-NMR (CDC13 ) : 1 . 52 (9H, s), 2. 07 (2H, qui 
nt, J = 6. 5Hz) s 2. 75-3. 29 ( 4 H , complex), 4. 
30 (2H, t, J = 6. 5 H z ) , 4. 41-4. 53 (2H, m) , 5. 2 

2- 5. 38 (1H, m) , 6. 63 (1H, d, J = 6. 6Hz) , 6. 69 
(1H, dt, J = l. 0, 8. 4 H z ) , 6. 84 (1H, ddd, J = 1 . 
0, 5. 1, 7. 1Hz) , 6. 94-7. 50 (11H, complex), 
7. 55 (1H, ddd, J = 2. 0, 7. 1, 8. 4 H z ) , 8. 10 (1H, 
ddd, J = 1 . 0, 2. 0, 5. 1 H z ) , 8. 71 ( 1 H , . s ) ;MS:m 
/z = 640 (M + 1 ) 



ISfifcW 29 ;R'=3->f*7i-JK R 2 = p< ^ ;i/ 5 9) : 1 H 

-NMR (CDC13) : 1 . 54 (9H, s ) , 2. 29 (3H, s ) , 2. 

33 (3H, s ) , 2. 94 (1H, dd, J = 8 . 1, 14. 0Hz), 3. 
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16 (1H, dd, J = 5 . 4, 14. 0 H z ) , 4. 49 (2H, s ) , 5. 
21 (1H, ddd, J = 5. 4, 6. 1, 8. 1 H z ) , 6. 48 (1H, d, 
J = 6. 1 H z ) , 6. 79-7. 63 ( 1 OH, complex), 8. 71 
( 1 H , s ) 

mmm 30 ;r'=3-^dd7jzjk r 2 = > f- >v at-stom^ 6 1 ) :i h 

-NMR(CDC13) ; 1 . 54 (9H, s ) , 2. 35 (3H, s ) , 2 . 
94 (1H, dd, J = 8 . 2, 14. 1 H z ) , 3. 21 (1H, dd, J = 
5. 1, 14. 1 H z ) , 4. 47 ( 2 H , s ) , 5. 17 (1H, ddd, J 
= 5. 1, 6. 3, 8. 2 H z ) , 6. 63 (1H, d , J = 6. 3Hz) , 6. 
89-7. 05 ( 1 H , m ) , 7. 11 (1H, s ) , 7. 15-7. 24 (3 
H, m) , 7. 24-7. 59 (5H, m) , 8. 72 (1H, s) 

mMW 3 1 :R'=4-7;^D7ir;w R 2 = * 3- )i (<bfrt»#-t 5 5 ) 1 H 

-NMR(CDC13) ;1. 54 (9H, s ) , 2. 34 (3H, s ) , 2. 
96 (1H, dd, J = 7. 8, 14. 1 H z ) , 3. 13-3. 37 ( 1 H , 
m) , 4. 48 (2H, s ) , 5. 15-5. 27 (1H, m) , 6. 50 (1 
H, d, J = 6. 6Hz) , 6. 83-7. 58 (10H, complex), 
8. 72 (1H, br, s) :MS;m/z=5 3 6 (M+l) 

nmm 32 ; r' = 4- ^dd7 i = ^» r ! = a at£®&% 57) : 1 h 

-NMR (CDC13 ) ; 1 . 54 (9H, s ) , 2 . 34 (3H, s ) , 2. 
94 (1H, dd, J = 7. 9, 14. 1 H z ) , 3. 21 (1H, dd, J = 
5. 3, 14. 1 H z ) , 4. 48 (2H, s ) , 5. 13-5. 25 (1H, 
m) , 6. 55 (1H, d, J = 6. 6Hz), 6. 97-7. 27 (5H, c 
o m p 1 e x ) , 7. 31-7. 56 (5H, complex), 8. 72 (1 
H, br. s) : I R ( K B r ) ; 3 4 0 0 , 1718, 1658, 1509, 
1490, 1414, 1389, 1365, 1250, 1219, 1150, 1 
082cm-l;MS:m/z = 554 (M+l) 
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HJfifl) 33 ;R'=3-7*tD7i;JK R s = {4 - { 4 - * i/ > 

- 1 -4 )V) - 4-**V) ({b£*J«6 8) : 1 H-NMR (CD 

C13) ; 1 . 53 (9H, s ) , 1. 85-2. 05 (2H, comple 
x ) , 2. 27-2. 50 (9H, complex), 2. 75-3. 27 (4 
H, complex), 3. 43-3. 65 ( 4 H , complex), 4. 5 

0 (2H, s ) , 5. 10 (1H, m) , 6. 78-7. 02 (4H, comp 
lex), 7. 16-7. 35 (2H, overlapped with so 
lvent peak). 7. 40-7. 54 (5H, complex), 8. 
7 0 ( 1 H , s ) 

nmm 34 ;R'=2-7**d7x=jk r 1 *^* uttttom^ e 3 ) : 1 

H-NMR (CDC13) ; 1 . 54 (9H, s), 2. 38 ( ( 3 H , s ) , 
3. 21 (2H, br. d ) , 4. 50 (2H, s ) , 5. 41 (1H, dd, 

J = 5 . 8, 7. 0Hz) , 6. 46 (1H, d , J = 7 . 0 H z ) , 6. 90 
-7. 27 (4H, complex), 7. 48 (1H, s) 

nmm 3 5 : 6 6 

nmwiQ (3) izttWLLtzfi&tmmamft&'tT^x. Maun-e^sh 

5, ft ft 1* S 7 ;i/3-;i/Ottftlsti6trJ:D R ' # 7 i-jk R 3 #t-7"-^;u:** 
S/*;i/* = ^ % X#g$, Y A* m x Zi*Mf-l/>, R°#7x-;H|, R'AM 
h * ->S-C$)5 <fc -5 «tftSS(I)©fli6« (ft^tl#^6 6) &^Rfcbfec 

1 H-NMR (CDC13) ;l. 56 ( 9 H , s ) , 2. 51-3. 33 (2 
H, m) , 3. 65-3. 89 (3H, m) , 4. 21-5. 50 (3H, cc 
o m p 1 e x ) , 6. 36-6. 60 ( 1 H, m ) , 6. 98-7. 52 (11 
H , complex), 8. 12-8. 27 ( 1 H , m ) ;MS:m/z = 53 
5 (M+ 1 ) 

nmm 36-49 
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'#*3&, R'*!7i:)K X#££, Y#l!&, Z # / ? V > , R°i:R 2 * J WT 

^J60!l 36 : R 1 =3-7AtD-4-tFDJf^7i-;k R 1 = * f - » (ft & 
«J#-^ 50) ;1 H-NMR (CD3 OD) :2. 23-2. 39 ( 3 H , m ) , 
3. 12-3. 65 ( 2 H , m) , 4. 48-5. 12 (3H, comple 
x ) , 6. 68-7. 04 (3H, m), 7. 22-7. 90 (6H, comp 
lex) 

3 7 ; R 0 = 7i-;K R2 = 7f^ 4 4 ) : 1H - N M R 

(CDC13) ;0. 86 (3H, t, J=6. 9 H z ) N 1. 17-1. 58 
(4H, m) s 2. 40-2. 78 ( 2 H , m) ^ 2. 80-3. 18 (2H, 

m), 4. 30-4. 80 (2H, m), 5. 12-5. 53 (1H, m), 6. 

84-7. 82 (1 1H, complex) :MS;m/z = 461 (M+l) 

HJfitfj 38;R0=R2 = 7i_* 4 6 ) :1 H-NMR (CDC 

13) ;3. 16 (1H, dd, J = 8. 5, 14. 2Hz) , 3. 38 (1H, 
dd, J = 5. 1, 14. 2Hz) , 3. 98 (2H, br. s) v 4. 42 
(2H, s), 5. 17 (1H, ddd, J = 5. 1, 6. 3, 8. 5Hz) , 
6. 88 (1H, d, J = 6. 3Hz) v 7. 08-7. 72 (14H, com 
plex), 7. 94-8. 05 (2H,m) :MS;m/z = 481 (M + 
1 ) 

%$&mZ 9 ; R ' = 7 i - iV v R ! =3-7xr;i/7DK;b (fb^fe#?40) : 
MS;m/z=560 (M+l) 

0 ; R 0 = 7 x r. ;i/ , R'= 2 - 7iZ)Vxf Jl/ (<b£«0#^4 2 ) : M 
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S ; m/z = 5 4 6 (M+ 1 ) 

%mm4 1 : R°=7i=.;K R ! =3-*)^*y7DtJb Ub£«3&^4 8 ) 
;1 H-NMR (CD3 OD) : 1 . 7 3 - 2. 05 ( 1 1 H , comple 
x ) , 2 . 15-3. 25 (6H, complex), 3. 95-4. 72 (3 
H, complex), 7. 05-7. 65 (1 1H, complex) ; MS 
:m/z = 491 (M + 1 ) 

4 2 : R"=3-7Jl/tD7i-;k R ! = 3 -i KyA^^^^^D t 
^ Ht. n 5 4 ) ;l H — NMR (DMSO-d 6) ) : 1 . 17 ( 3 H , 

t, J = 7. 1 H z ) , 1. 72 (2H, quint, J = 7. 2 H z ) , 2. 
31 (2H, t, J = 7. 4 H z ) , 2. 62-2. 90 ( 3 H , m) , 3. 1 

0 (1H, dd, J = 4. 5, 13. 9 H z ) , 4. 05 (2H, q, J = 7. 

1 H z ) , 4. 36 (1H, d, J=16. 5 H z ) , 4. 42 (1H, d, J 
= 16. 5 H z ) , 4. 82-4. 93 ( 1 H, m) , 6. 86-7. 10 (3 
H, m) , 7. 21-7. 65 (7H, m) , 9. 01 (1H, d, J = 6. 6 
Hz) ; I R (KB r) : 3 7 0 0 - 2 4 0 0, 1683, 1646, 1540, 
1373, 1250, 1 180cm-l;MS:m/z = 537 (M+l) 

H1K&0I43 :R'=7x = *, R a = 3 - (2-C'Ji'fl'** < >) 7VX)l> ( ft ft 
ftf t7 5) ;1 H-NMR (DMSO-d6) : 1. 94 (2H, quint, 
J = 6 . 7 H z ) , 2. 58-3. 20 (4H, complex), 4. 27 
(2H, t, J=6. 7Hz), 4. 44 (1H, br. s), 4. 45 (1H, 
br. s), 4. 88-5. 01 ( 1 H , m) , 6. 78-6. 94 (1H, 
m), 6. 96-7. 08 (1H, m), 7. 08-7. 70 ( 1 1 H, com 
plex), 7. 70-7. 86 ( 1 H , m) , 8. 10-8. 20 (1H, 
m), 8. 90-9. 05 ( 1 H, m) ;MS:m/z = 540 (M+l) 

3SJI601 44 :E'=3-^*7xz;k R 2 =y^/V Ubft^S^ 6 0 ) ;1 H 
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-NMR (DMSO-d 6) : 2 . 09 
2. 72 (1H, dd, J = 9 . 0, 1 
J = 4 . 8, 13. 8Hz) , 4 . 41 
ith solvent peak) , 
82-7. 24 (4H, m) , 7. 25 
H, d, J = 6. 2Hz) 



PCT/JP97/03132 

-2. 36 (6H, complex), 

3. 8 H z ) , 3. 02 (1H, dd, 
(2H, s, overlapped w 

4. 73-4.94 (lH,m),6. 
-7. 68 (5H, m) , 8. 94 (1 



%MW 45:R°=3-?DD7 R ! = ^;i, (fc&ttS^ 6 2) ; 1 H 

-NMR ( D M. S 0 - d 6 ) : 2 . 07-2. 34 ( 3 H , m ) , 2. 75 (1 
H, dd, J = 9 . 3, 14. 0Hz), 3. 09 (1H, dd, J = 4. 7, 
14. 0 H z ) , 3. 80-5. 3 0 • ( 3 H , complex, overlap 
ped with solvent peak), 6. 96-7. 80 (9H, 
complex), 9. 04 (1H, d , J = 6. 3Hz) 

46:R°=4-*DD 7 x = ;k R*=*f-)l, 5 8) ; 1 H 

-NMR (DM S O - d 6 ) : 2 . 24 (3H, s ) , 2. 74 (1H, dd, 
J = 9. 2, 13. 9Hz), 3. 07 (1H, dd, J = 4. 7, 13. 9H 
z ) , 4. 40 (2H, s ) , 4. 10-5. 20 (4H, complex), 
7. 10-7. 64 (10H, complex), 8. 97 (1H, d, J = 6. 
6Hz) ;MS:m/z = 454 (M + 1 ) 

%mm 47:R'=4-7*tD7i = ^ R'=^* (<b£*#? 5 6 ) ; 1 

H-NMR (DMSO-d6) : 2 . 23 (3H, s), 2. 74 (1H, dd, 
J = 9 . 0, 13. 9Hz), 3. 06 (1H, dd, J = 4. 9, 13. 9H 
z), 4. 40 (2H, overlapped with solvent p 
eak), 4. 74-4. 90 (1H, overlappedwith sol 
vent peak), 6. 88-7. 66 (10H, complex), 8. 
95 (1H, d, J = 6 . 4Hz) ;MS:m/z = 437 (M+l) 
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^Jtetffl 48 : R'=3-7*tD7i-JK R 2 = {4 - (4-y^;i/t^.7^> 
— 1 — f ^ ) - 4 - tf*V} 7-Dt;v 69) ;MS:m/z = 69 

1 (M + 1 ) 

%mm 49 ;R'=2-7;^D7i^JK R ! = p<f-;i/({b&tlS^64) : 1 
H-NMR (CDC13) ; 2 . 23 ( 3 H , s), 2. 86 (1H, dd, J 
= 8. 2, 13. 8Hz) , 4. 42 (2H, s), 4. 88-4. 95 (1H, 
m ) , 7. 01-7. 62 (9H, complex). 8. 96 ( 1 H , d, J 
= 6 . 5 H z ) 

%mm 5 o 

'&mm 1 © (4) fcK*Ufcj&fcfc|igtt©»fl?$f?r>T, fc$A(i)Tw<*ti*s 

R h * «fc 3 «Cfl5gtSt(I)Ofli^«I (<bfc«#!* 6 7 ) ©fljfc* * 

1 H-NMR (CDC13) : 2 . 95 (1H, dd, J = 8. 2, 14. 1H 

2 ) , 3. 16 (1H, dd, J = 5 . 7, 14. 1 H z ) , 3. 84 ( 3 H , 

s ) s 4. 43 (2H, s), 5. 18-5. 35 (1H, m) N 6. 47-6. 
60 ( 1 H , m), 7. 08-7. 53 ( 1 1 H , complex), 8. 59 
( 1 H , d , J=7. 1Hz), 9. 17 ( 2 H , br. s) ;MS:m/z = 
4 3 5 (M+ 1 ) 

nmw 5 1 

2 - ( 5 - 7 i ; - 6 - * ^fV - 2 - 7 i-ib - 1 , 6 -'>'k FDt'J > y>- 
l - 4 fr) — N - {2, 3-i?*^V - 1 - (3 -7 )\,*U7 
y^-JlT-b h 7 i K (<b£«J#<f 5 2 ) Jg&Jg©£/#tt, JJlTOilDirffofco 

(1) 2 - (5-t-7'f;i/*^-/*;^x^7^-6-* + V-2-7 
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)V - 1 , 6-ytfDt'j;y>-l-^M -N - {1- (3-7^^D7i 

8 ) „ 

;V) - 4- (3-7AtD7H^) ^ ^ ;i/ * * * ^ 'J 2^ > (17. 94g, 5 
1. lmmol) £x* y (180ml) I, p - Y )\, s. > 7* )\> * > 

K • 1 *fllfe ( 1 0 . 7g, 56, 2mmol) 4!lltT2 « ffflflttf T C ft] M iS 
£lfc$$£«EiaiieLT8f>ft;fc8i6£ 5 0 'CtwiJ^-C^^* >7* (2 
mmHg) T* 8$ 1" £ £ tc <fc 2-7?/-l - (3-7)^D7i-;H - 
3-kFD*i/-4-*^M>^. p-K ;n >K«offi^ffl ( 2 

l. 5g) *H#i: UTflfc. c©[f &li£C|jtfat£$fc< KoM^fiitiCIK 
Ltzo 

5feosifc-eme.nfeia* (2 1. 5g) 5 - t - 

7$y-6-tf*V-2-7x-;i/-l, 6-^th-D-l-tiJ;y-;H| 
(1. 4 2 g , 4. 1 4 m m o 1 ) ^y^f;^AA7; H (3 11ml) I: * 

M 1- (3-y^fA7^7DC*) - 3- x^^*;i/^v-r^K^^Jfi 
(12. 7 g , 66. 4 m m o 1 ) N 1 - t K D * V h i) *|D 

( 1 0 . 2 g , 66. 4amol) iJ:V4-^f*tfl/*>J> (7. 6ml. 

6 6. 4mmo 1 ) £ IC C <Z)« tip x. fc ft* Sfif ■ -«fc«ff L . 

*C»Kx*;v*io;fC#§lU 5 %*x fiSfnS£*> *&®7kis<fc 

fe*fflft«glU ft £ ft fc £SS 5 S/ y * 1> 5 A * n t 

^57^ - (^DD**A/^;-*= 8 0/2 0-6 5/3 5) T^SK U 
SWft^fel (18. ?g, JK* 6 8 %) *mito 

1 H-NMR; 1. 53 (9H, s ) , 2. 21 (3H, s ) , 2. 97 (2H, 
d , J = 8. 0 H z ) N 4. 04 (1H, d, J = 1 . 4Hz), 4. 32 (1 
H, d, J=15. 4 H z ) , 4. 48 (1H, d , J=15. 4Hz) « 4. 
67-4. 82 (1H, m) , 6. 351H, d, J = 9 . 4 H z ) x 6. 88 
-7. 08 (3H, complex), 7, 24-7, 48 (7H, overl 
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apped with solvent peak),8.72(lH,s) 

- 4 - (3-7;^D7i^M ^ =S- )l * * It V" 'J v > 
R. Ni s hi zawae>l:J;t) J. Med. Chem. , 20 (4) , 51 

o-5i5. c*g*ftfc;&asfc«^x 7t i-Tn-TDyii^T^iii^a 

*ft £31 *l* < KKttfilfc, *iV7^y S<z>KftH£Jfctff* c 4: 1- <£ *) ntz 

tfll^Ti^tSCUiD, 3-t-7'^/W**5/*fl'#-^7 , 5>'-2-t 
K D * v - 4 - (3-7)l/*D7iC^) BR - N , 0-</^f*t C D*i^;i/ 
T ^ H $ fc . 

* > S£5A S £ 1" * c i: £ £ 3-t-7 r ^;u^- + i>*Ji'#^>>i'-2 > 2-vX 
Jl/ - 5 - (N-y h*v-N-^^;U) - 4- (3-7;i/*D7x-*) :* * 

»e>ftfc**tfV U ^>fcfW3BSIS0! 1 © ( 1 ) £*®£&lc9 tt, T^rf 

-4- (3-7*tD7i-in ^j^JHf';'ji;/$&)it5:i:#-c#t. 

(2) 2- (5-t-7'3 L ^t*i/*;^^Jl/7^-6-**V-2-7iz 
;i/-l, 6-^kFDtU/'/-l-^l/) - N- {2, 3-S?**V-l- 

(3-7i^D7i-A) 7f-)\,7±Y7 \Y 5 1). 

Hfb* ^b b ( 5 6 6 ml) C«#»*$n\ ««T*flS*** U ^ ( 5 . 0 
6ml, 58. Ommol) J-CI^HLfc. CfflSftCy^;!/ 

x;v* + J/ H (5. 49ml, 77. 4 m m o 1 ) £ STF bfc&, 2 - ( 5 - t 
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DKU ^>-l--f A) - N - {1- (3-7**D7i;;H >^;i/-2- 
tFn*i/-3-**V} 7f;i/7-bh75 H (20. 8g t 38. 7mmo 
1) OiSft^l/V&i* (900ml) t*6tant. 2 0^t, h >; xf- 
^7 5^ (21. 6ml, 155mmol) *KJ6*rtt:»TLfc(ft» SlSSifc 
&£S£Tftl!tftBL& a SJcS^f8t«r 1 0%*x>$*&$:fc t fcU ! 5a;g*-eJi& 
i£#Lfc'f£, *f$Jf£«t*«5K->- h 'J ■> iTgjg L£ a &gai!ft % 

A/tf ®x =20/1-9/1) TJ»8 U BWflifc* ( 2 4 . 0 g, Jfc$ 
5 8%) * » . 

1H-NMR (CDC13) ; 1 . 54 (9H, s), 2. 34 (3H, s ) » 2. 
96 (1H, dd, J = 7 . 8, 14. 1Hz) , 3. 13-3. 37 (1H, 
m), 4. 48 (2H, s), 5. 15-5. 27 (1H, m) , 6. 50 (1 
H, d , J = 6 . 6 H z ) , 6. 83-7. 55 (11H, complex), 
8. 67-8. 77 ( 1 H , m) :MS;m/z = 537 (M + 1 ) 

(3) 2 - (5-7<;-6-**V-2-7izjl,-l, 
SS?>-l--f;V) - N- {1- (3-7^*D7i = JH ^^^-2, 3 - »>" 
ttV} ^f*7th7$H (ft£«3#^ 5 2 ) S^JS. 

2 - (5-t-7f-***«>*A# = A'7^-8-#*y-2-7ii*- 

i, 6-*;tKDe«J5y>-i-'f*) - n- { i - (3-7*tD7i; 

At) *?Jl>-2 , 3 - 5? * * V } 7f*7t h7S H (24. 0g, 44. 7m 
m o 1 ) 4 4 $£JHbzk3S/ 1 , 4 - ( 9 m 1 % 36. 2mmo 

(21. 1 g, JR* 9 9 %) *f#fc e 
1H-NMR (DMSO-d6) ;2. 24 (3H, s ) , 2. 78 (1H, dd, 
J = 9. 1, 13. 9 H z ) x 3. 11 ( 1 H , dd, J = 4. 7, 13. 9H 
z ) x 4. 40 (2H, br. s), 4. 79-4. 92 ( 1 H, uK 6. 9 
3-7. 09 (3H, complex, overlapped with IH) , 
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7 . 20-7. 65 (7H, complex, overlapped with 

1H), 9. 06 (1H, d, J = 6. 5) :MS;m/z = 437 (M + 
1 ) 



MMM 5 2 

2 - ( b -T i ; - 6 v - 2- 7 

i-^c;i/) — n — {2, 3 - y * * v - 



x-;u-l, 6-yth'Di:Ui/>- 
6 - ( 4 - ^ ;i/ * y > - 4- >f ;b ) - l- 
(fb£%#^7 1) 2 J&Ktt®£atiU 



(1) 2 - ( 5 - t - 7*^ Jl' # * £ ^ # x ;i/ 7 W - 6 - :* * V - 2 - 7 x x 
^ - 1 , 6-^tFDK'J^>-l--f*) - N- (2R, 3 S ) - { 2 - fc 
l«D + ^- 3-**V-6 - (4-*^^U>-4-^;W) - 1 - 7 * ■?- 

;u) ^*is)),T± \- y * h' • > y 7 d W&fti ( -fb fS" % f5 ^ 1 1 ) o 

(4S, 5R) -3-t-7*;i/**5/*JVJli-JW-2, 2-^>^;i/-5- 

{4 - ( 4 - % Jl/ ft U > - 4 - <f ) - 1 -t*V7f^-4-7 j^iMf;K 
* If V y S; > ( 1 3 0 . 3 g , 2 7 0 mmol) (674ml) II 

®m L, p - Ml/x >K • 1 TKfa^a (51. 3g« 2?0mmol) S 

*q*.t 6 BStamftTKitti&jssifc Ltz„ RS&mm^mBr.mm^ri9 f>tntmm (2 

-7iz;W7^> • -«ilg s -p- h ;i/x >ffitlg) 

StoSJfc®®*, £ 5-t-7"^;i/^-dpi/*;uft^;i/T=y-6-*^v-2 
-7x-;i/-i, 6-ytCD-l-KiJ^'-Affl (60. lg, 174m 
mol) KkT i Y (14 5ml) fi iVr h 7 t H D7 7 > (2 

9 0ml) ®m£®miZ®M 1- (3- J /7f*7^7D^) - 3- x 
f ;VA^*i;-f = h'lKffi (3 7. 4 g , 191mmol) , 1 — t K D + y ^ 
>y h l J7 , ;-;H*«1l! (2 6. 6g, n4mmol) iilf4-^f;^ 
**'i> (19. 1ml. 1 74mmo 1) 4 *)^T t ^Oft llO^fcS, £fi 
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X'-mmnLtzo )\>zmz.T$$i u 5 %* 

nSfcxTSISLfJ, $6&ffi£S:8!l L, JlttftlfiflEaigLfc. fS^nfeSift 
SS|ifJKl 5 0 0 ml) CS»L, *H>TCMJ7;H-n»»(13. 4 
ml, 174mmol) ft »T Lfc. «f £H b tz Hi* ft 5 * tr A »> 

» (72. 7 g , JR^56%) ft f# „ 

1 H-NMR (CDC13 ) :1. 53 (9H, s ) , 1. 60-1. 76 (1 
H , m) , 1. 77-1. 9 2 ( 1 H, m) , 2. 10-2. 60 (8H, co 
m p 1 e x ) , 2. 93-2. 99 (2H, complex), 3. 55 (4H, 
t, J = 4. 6 H z ) , 4. 11 ( 1 H , s ) , 4. 33 (1H, d, J=15. 

3 H z ) , 4. 48 (1H, d, J = 1 5 . 3 H z ) , 4. 63-4. 77 (1 
H, m ) , 6. 28 (1H, d, J = 9. 5 H z ) , 7. 22-7. 34 (6H, 
complex), 7. 35-7. 49 (5H, complex), 8. 25 

( 1 H , s ) 

ft, ±HBfffl^?>nfe (4S, 5R) - 3 - t -7?>Vt* i/ jj )\, X - )\, - 2 , 
2-i?*?)\s-S- {4 - (4 -^fr**) > - 4- -< )l) -l-t*77f;H - 

4 - 7 ?)i,**rW >j s; > l l ) fi&\z J; otil e> n 
fc. 

R. Nishizawaf»l:j;!)J. Med. Chem. , 20 (4) , 51 
0-5 15. ft l - y jl - )i y ^ - > ^ mu IZ (2R, 

3S) - 3 -T I J - 2 - t K D 4 - 7 xr»g&K£$, *03-7^y 

^7 ; > tiff ®Sipfij|;4ffl^"tffifi , t5 c ti;<t ()n *fjfo-f£ (2R, 3 

S) - 3- t- 73->V**ri'-t})\,tf-)\,yKS-2-t. N*^-4-7i = ;b 
6SK-N, O - V * t K D *i/)VT X Y^m^tzo 

h^Ji^TWUtf^&S&JIft-f £C fcKJ: 0, (4S, 5R) - 3 - t - 7•:^;^;i- 
*>':fc;^*-,)^-2, 2-5?*-?-;i>-5- (N-.Xh + i'-ii-.Xf-AO - 4 - 
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ft 5> ft £ * »J 5? ^^HijaB^M^ 10(1) aB«©*asC* lit, T»rf 

(4S, 5R) - 3- t- r^;i/*dr^*;>^-;u-2, 2-5?^f*-5- 
{4 - (4-*>b*y>-4--OlO - l- t+V7fA-4-7xrjMf;^ 

(2) 2 - (5 - t - 7f ;i/**>>*;i/#r.;i,7U - 6-*^v-2-7xz 
)V - 1 , 6 - v t K D M U * v > - 1 - -< ;v ) - N — ( 2 , 3-y**V-6- 

(4-*^*»J>-4->f;U) -l-7i-;w>^;|/) ^ + y^7th7^ h* (ft 
£«JM 7 0 ) c 

2 - (5-t-7fA^^ry*)H-A7;;-6-^ + V-2-7xr;b- 
1, e-i^tFDKiJS'/V-l-U) - N- (2R, 3 S ) - (2-tfD 
^S/-3-2j-^rV-6 - (4-^;i/*y>-4-'OlO - 1 -7j^;U>^;1/} 
+ S'A'7th7 5 H • h'J7A*D|fta (7 0. 3 m g , 94. lmmol) 
Zi&it* ? U > (470ml) & ,fc V ;>< Jl/ 7UU * * «> K (33. 4ml) © 
L x 1ST h'J7 i^DSS (3. 6 m K 47. Ommol) , 
K y 5? > ( 3 . 8 ml. 47. Ommol) tilfl - (3-y^A7?y7 
DtJW - 3 - x ;i/ * ;v * 5 K IfiRtt ( 5 5 . 2 g , 282mmol) * 
3 ©lit iH A, 5 0 tAco &J6*J*lcttfc,*^W>*il]*.T#»lLfc*, 

M S : m/ z = 6 3 2 (M + 1 ) 

(3) 2 - (5-7U-6-3r + V-2-7xZA-l, 6 - 5?k K'J ; 
3? > - 1 - -f ;i/ ) — N — {2, 3-^**7-6- ( 4 - t ;u * y > - 4- ^ ) 
- 1 - 7xr;Mf ^} A^i.;i,7t h7? F 7 1 ) 2 JSKEo 

ft © ® ?> ft £ 2 - (5-t-rf-^**->*;UsP=:^ 75^-6-** 
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V-2-7x-;b- 1 , 6-ytfDK');y>-l-'fA) — N — ( 2 , 3 - 

y * * v - 6 - (4-t^*'Jy-i-^) - i- 7ji-;i'^^;i/}^ + y;i' 

T-tr h r * Htilif* (2 3 5ml) £ «fc 15 4 &£iHb*sg/ 1 , 4 - v * 

(23 5mi) om&mmizmm\s* mM-c-wmftLtzo 

*&*ftBLfcHtt4ll*1-«*KJ:!K Htitt (56. 8g, JK$9 9%) ft 19 

fro 

R'=7i-iK R 2 = 3 - ( 4 U >-4--f » ) (<fb£«3#<t7 

1) ;MS:m/z = 532 (M + 1 ) 

ttTt^*-Al ££ttbfc£a£B£J: ») , fc*a<XIII)K:lll*iTS<b£* 

;b - 1 , 6 - J?t K □ tr u $ - 1 - 4 )l) - N - { (IS, 2 R ) - 2 - ' t 
h*D*i'-3-^dpV-l-7i^>»l/^5 L ;i/-6 - (2-ei) } ^ 

*^Ji/T-bhT^K*»6fls*SClt:*BSt«ft&«*^iat**a!t:iaL-C3B« 

5 3 

6lTC#il4«ISI#Tfca2- (5-7^-6-**V-2-7i-*- 1, 
^->-l->f;H - N — { (IS, 2R) -2-T*?)l<* 

)VT*hT K H2IS« 2 3) ©^riliSCH L"Cfi«r*. 

(1) 2- (5-t-7"fJ^*y*^*r^7U-6-t*V-2-7j- 
^ - 1 , 6-y'tFDKn^>-l-'f^) - N — { (IS, 2R) -2-T 
*f ;^*i/-3-**V - l-7xrj^f ^-6- ( 2 - K y Jl/ * * 
50 } ^s^r-bhrsK Hbft&S^ 2 2 ) 0 

2 - (5-t-7*^^:**>#;Utf-;UTSy-6-:**V-2-7x:=;i<- 

i, 6-3;tKDiry$s;>-i-<f*) -n - { (is, 2R) - 2- th* d 

*v-3-tf*V- l-7HJMfA-6 - ( 2 - E »J y * * * •>) } ^*-> 
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JI/7th7U- (lg, 1. S6nnol) SK'J5> (1. 6ml) C»*U 
*J$TI»*#i8(0. 176ml, 1. 87mtnol)^inx.> 0°CT- 3 0 $K 

^;-^=io/io/n t»s* a - fctiD, §«nb£* ( 1 . o 8 g , 

quant. ) ^afeSfttUffc. 

1H-NMR (CDC13) ; 1. 52 (9H, S ) , 1. 92-2. 08 (2 

H, m), 2. 19 (3H, S) , 2. 45-3. 30 (4H, comple 
x) , 4. 24 (2H, t, J = 6. 5Hz) , 4. 44 (2H, d, J = 7. 
6Hz), 4. 72-4. 89 ( 1 H, m) , 4. 97 (1H, d, J = 2. 2 
Hz) , 6. 44 (1H, d, J=9. 4Hz) , 6. 68 ( 1 H , d, J8. 
3Hz), 6. 82 (1H, ddd, J = 0. 93, 4. 0, 7. 1Hz) , 7. 
11-7. 35 (7H, complex), 7. 36-7. 58 (5H, com 
plex), 8. 08 (1H, ddd, J=l. 0, 1. 8, 4. 0 H z ) s 8. 
72 (1H, br. S) :MS;m/z = 684 (M+l), 1367 (2M + 

1 ) 

(2) 2 - (5-7$;-6-ttV-2-7i-Jl/-l, 

J> > - 1 - -f A- ) - N - { (IS, 2R) -2-7-tr-fJl/tf*i'-3-#*7- 
l-7i-JMf)V-6 - (2-CiJi;^**^) } A^j/;|,7-b h7; 
Kffi (fc^M* 2 3). 

2 - (5 - t -7"f A*^y*Jl/#-;b7 ^ J - 6 - * * V - 2 -7i-Jl/- 

I, v>'>-l-^;V) -N- { (IS, 2R) - 2-7-bf 

;^^-3-^tv-i-7ix;Mf;i/-6 - ( 2 - tr y * * * S/ ) } ^ 

#y*7tl-7U- (1. 08g, 1. 58mmol) £ x * > 2 m IK $ 
ft? *^T4 $£JKb*3l/ 1, 4-y***>(7. 9ml, 31. 6mm 

o i ) *inx> o -c-e 3 o *k l fc„ S£EiS*i-r a c 

BttibStJ (1. 08g, quant. ) SflfeHfrfcUTWfc. 
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1H-NMR (CD30D) ; 2 . 09-2. 23 (2H, m) , 2. 20 (3 
H , s) , 2. 61-3. 50 ( 4 H , complex) , 4. 34-4. 85 
(5H, complex), 5. 04 (1H, d), 7 . 15-7. 31 (5H, 
complex), 7. 43-7. 67 (7H, complex), 7. 6 9- 
7. 79 (1H, m) , 8. 32-8. 38 ( 1 H , m) , 8. 46 (1H, d 
dd,J=l. 7, 7. 3, 10Hz) :MS;m/z = 5 8 4 (M+l) 

nmm 5 4 

2 - (5-^>J' , ;^)i'*-;b75y-6-t*v-2-7izji/-i 1 6 - i? 

th-DK'J;j;>-l-^H -N - {2, 3-^t*V-l-7irjMf^ 

- 6 - (2-Ki;y***^) } ^*£/;i/T-tr h7U- (<b£$>#-^ 7 7 ) 

(1) 2 - (5-^>> ; >»l'^;u*^;i'7'^y-6-3r*V-2-7j:r:^-l, 
6-S?tl ! Pi:iJ;j;>-l-'fA) -N - { (IS, 2R) - 2 - T -t f- to * 

*5'-3-**y-i-7x = A^A-6 - ( 2 - k u s; ;u * * •> ) } ^ * 

*7th75H 2 4 ) o 

&il*fffl{*T?&£ 2 - (5-7U-6-^^V-2-7i;;i- 1 , 6 - i? 
tFDKi)5j;>-l-U) — N - { (IS, 2R) -2-7 , -tef L ****>- 
3-t^rV-l-7i-;Mf^-6 - (2-t'JyJ^^->) } ^ * ^ 7 * 
F7? H ^ttKtt ( 7 6 0 m g , 1. 16mmol)*tf>JSJ>(l. 2ml) 
IZ&m U *&T\ 5* ;i> 3 ;i> # r ;V * D 'J K ( 2 2 1 m g , 1 . 1 6 mm o 

i ) fcjra* o'ct? i Kf«, sat i BSHUJtbfco RK#mkitm*m**in*. 

- 9 J -to =10/2 0/1) T*M!t*c:i:ICJ: 
!>> Btttb&tt (590mg, HR#6 9%) « filfti: L tUfc. 
1H-NMR (CDC13) ; 1. 85-2. 02 (2H, m) , 2. 29 (3 
H, s), 2. 42-2. 75 (2H.ni), 2. 82-3. 07 (2H,m), 
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4 . 07 (2H, d, J = 4 . 1 H z ) , 4. 16 (2H, t , J = 6. 3H 
z ) , 4. 75-4. 92 (1H, m) , 4. 96 (1H, d , J = 1 . 9H 
z ) , 6. 64 (1H, d, J = 8. 4Hz) , 6. 72-6. 86 (2H, c 
omplex), 7. 02-7. 62 (16H, complex), 8. 0 2- 
8. 07 (1H, m), 8. 04 ( 1 H , m ) , 8. 15-8. 35 (1H. 
m) : M S ; m/ z = 7 3 8 (M + 1 ) 

(2) 2 - (5-'^ , /*7**-*7W-6-** , ;-2-7i = *-l l 
6-ykh'Dt'J^>-l-^H - N — {(IS, 2R) - 2- tKD^x 
-3 - 2fdrV- 1 - 7x-JMfil/-6 - ( 2 - KiJ »/Jlr**J/) } <n * ^ A» 7 
th7 - K (ft^«S## 2 5), 

2 - (5-'<>y*7**-*75>'-6-**V - 2- 7J-A-1, 6 - 
yt HDK'J - 1 - -N - { (IS, 2R) -2-7-fe?- 

-3-*^rV-l-7i=;Mfil'-6 - ( 2 - t 'J y^t + } 'N * -> 7 
th7? M 5 9 0. 4 mg, 0. 8mmol) J^/-JK3. 2ml) t 
mm U *JHTK»* U •> A (332mg) <Z>*fttt (1ml) fcibn* 0 *C T- 3 
0*K Sfi-C 3l5IBHi» Ufc. JKJfcttfcfi»ttft7>*:i"> ft 

#4KJI*MEEiR1t UTff A&£ -> 'JM^*7^D7^77^- 

>/S?|ifil//^ * y 5 / 5 / 1 ) -cSUtiuJ:!:,):!), H 
*J<b-&!fe) (5 7 2mg, quant. ) l^tfilfti: ITHfe. 
1H-NMR (CDC13) ; 1. 85-2. 07 (2H, m) , 2. 50 (1 
H, dt, J = 7. 2, 17. 9Hz), 2. 78 (1H, dt, J = 7 . 1, 
17. 9Hz), 2. 96-3. 08 ( 2 H , m ) , 3. 90 (1H, d, J = 
4. 6Hz), 4. 04-4. 28 ( 5 H , complex), 4. 38 (2H, 
s) , 4. 58-4. 75 (1H, m) , 6. 58 (1H, d, J = 9. 5H 
z) , 6. 60 (1H, d, J = 8. 4Hz) , 6. 81 ( 1 H , ddd, J = 
0. 9, 5. 0, 7. 1Hz), 7. 10-7. 59 (16H, comple 
x) , 7. 82-8. 00 (1H, br, s) , 8. 09-8. 07 (1H, 
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m), 8. 18 (1H, s) :MS;m/z = 696 (M+l) 

(3) 2 - (6-'«vyjUA*i*7»;-6-**V-2-7izA-l 1 
6-ytFDt:'J^>-l-^K - N- {2, 3-y*JfV-l-7i^Ji- 

7 ) . 

2 - (5-^>i?A'^^* = A'7^>'-6-**V-2-7z = ^- 1, 6 - 
5? t K D K »J 5 y > - 1 - ;i/ ) — N — { (IS, 2 R ) - 2- fcKD*'>-3 
- * 7 - 1 -7i-/Mf Jl/- 6 - ( 2 - tf >J *>* ;i/ ;* * ) } >\ * A- 7 «b h 
7 I Y (571. 9mg, 0. 822mmol) & Jg{b ;>< U > ( 1 m 1 ) , ^ 
^ ;i/ 3 ;U * * 2/ K (0. 87ml) ig 8? U h 'J 7;i/* DRSK 'J ^->7 A 
(79. 4mg, 0. 4 lmmo 1) , *,tVl - ^7U7Dt 
* j - 3 - x * * * # 5? -f S K H M ( 4 7 4 m g , 2. 47mmol) £ ill 
0 •C-C 3 0 *K MT2fcB»*Lfc. fi^*fc*«^*tf«x*;uTj|idi 

y*y;u*7A^ovl«y57-f - (ttfc* f- w >/ff&x^;w= l / l ) t« 
KtaciiCiD, att<b£» (80mg, JR^l 4%) £$fse(a#i:u-cf# 

1H-NMR (CDC1 3) ;1. 92-2. 09 (m, 2H) , 2. 66-3. 
26 (4H, complex) , 4. 05-4. 42 (6H, complex) , 
5. 30-5. 45 ( 1 H , m) , 6. 63 ( 1 H , d, J = 6. 6 H z ) , 6. 
77-6. 90 (1H, m), 6. 96 ( 1 H , d, J = 7. 0Hz), 7. 0 
8-7. 63 (16H, complex), 8. 01-8. 1 3 (2H, com 
plex), 8. 18 ( 1 H , s) :MS;m/z = 694 ( M + 1 ) . 

mmm 5 5 

2 - (6-*AU7^-6-**V-2-7i = A-l, 6 - v fc K D £ 
Hy>-1-^H — N — {2, 3-^ + V- l- 7i-JMfA-6- 
( 2 - K <J y»**i/) } ^*S/^7 , -thT5H 7 9) ttfilTO* 
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(1) 2 - (5-**?^75/-6-**y-2-7i = ^- 1, 
DK9^>-l--(*) - N - { (IS, 2R) - - Z- 
^*V-l-7ir)Mf^-6 - (2-K"J5;a**S/) } ^ * i/ ;U 7 -t h 7 
S H <fls6«JM 2 8 ) . 

***#&( 0 . 2 5ml, 2. 6mmo 1) HiC#AT» 111 ( 0 . 12ml, 
3. 2 mmo 1 ) *im*, 6 0 -CC 2 BHIffttt L feo - 2 0 °C 3 -Cftip Us 

^ii^ffflft-Cfc* 2 - (5-7^7-6-** V-2-7x-;t,-l, 6-vfc 
CDKiJ$y>-l--f ;H -N - { (IS, 2R) - 2- T-fe5^V;j-*v-3 

-3|-*v-l-7x^;w^^;u-6 - (2-e'j , ;»* + j') } ^\ * ^ 7 -fe h 
7; (6 56mg, 1. Ommol) fflf h^k FD77> (2m 

1) h'Jif*7^ (0. 29ml, 2. 1 m m o 1 ) * ft] i , 0 °C * T- 

'JAy*i7A^D7|>y57^ - (^*+J->/fifK^5 L ^/^^y-;i/=i 0 
/ 1 0 / 1 -eSStK ttzX*)s IWft^ft ( 5 7 0 m g, «<* 9 3 %) SO 
fe G9 i: UTSfcc 

1H-NM.R (CD C 1 3 ) ; 1. 92-2. 09 (2H, m) , 2. 18 (3 
H, s) , 2. 49-2. 71 (2H, m ) , 2. 85 (1H, dd, J = 8 . 
8, 13. 5Hz) , 3. 00 (1H, dd, J=6. 5, 13. 5Hz) , 4 . 
15-4. 36 ( 2 H , m) , 4. 48 (2H, dd, J = 8 . 4, 15. 3H 
z ) , 4. 70-4. 90 (lH.m), 4. 98 (1H, d, J = 2. 2H 
z ) , 6. 52 (1H, d, J = 9. 2Hz) , 6. 69 (1H, dt, J = 1 . 
0, 8. 3Hz), 6. 84 (1H, ddd, J = 0 . 9, 5. 1, 7. 2H 
z ) , 7. 10-7. 61 ( 1 1 H , complex), 8. 08 (1H, dd 
d, J = 0 . 8, 2. 0, 5. 1Hz), 8. 33 (1H, s), 8. 49 (1 
H, s), 9. 11 ( 1 H , s) :MS;m/z = 612 (M+l) 

(2) 2 - <5-tfJI/5JU7S/-6-**y-2-7x = fl'-l 1 6-^hK 
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□ tr »J 5 $; > - 1 - -f -N - { (IS, 2R) - 2- tKP*J'-3-** 

(ftft03#^2 9 ) o 

2 - (5-*AiA7 5>'-6-**V-2-7i:*-l, 6 - b K D t 
U5x>-l--f;W) - N - { (IS, 2R) - 2- T-tr^;i/^^ri/-3-^ + 

v - i-7x-jMf*-6 - ( 2 - tr y s; ;i> * * * ) } ^ * > )v t -b h r x K 

(570. 4mg, 0. 93ramol) -)V ( 3 . 7ml) izf&M 

*#T£ffi*# D £ A ( 3 8 7 m g ) ©Tk&ffc (1ml) £iO;tO-CT-30*K £ 

St 3 i$ffflflt# Lfco S^ffticfiaifaJg^T^^^^^TK^M^in^^ mm**-* 
tttiaSLs WflfcJl Lfeo ft* IKS 4- h •> At-Sfii, 

f»£*8Ma&-f3;:i:i;:<fc'K R «Hb-&» ( 3 7 9 mg, K$7 1%) $ffc„ 
1H-NMR (CDC13) ; 1. 96-2. 12 (2H, m) , 2. 55 (1 
H, dt, J = 7. 1, 18. 0Hz), 2. 77 ( 1 H , dt, J = 7. 0, 
17. 8Hz), 2. 97 (2H, d, J=7. 9Hz), 3. 92 (d, J = 
3. 7Hz), 4. 05-4. 12 (1H, m), 4. 14-4. 48 (4H, 
complex) , 4. 64-4. 82 (1H. m) , 6. 21 (1H, d, J 
= 9. 2Hz) , 6. 64 (1H, d, J = 8 . 4Hz) , 6. 79-6. 88 
(1H, m) , 7. 15-7. 58 (11H, complex) , 8. 07 (1 
H, dd, J = 1 . 8, 5. 2Hz), 8. 27 (1H, s ) , 8. 44 (1H, 
s) , 9. 09 (1H, s) :MS;m/z = 570 (M+l) 

(3) 2 - (5-*;K;i'7i;-6-t*V-2-7iZ^-l, 6 - 5? k K 
D K <J < v > - 1 - ^ ;v ) — N — {2, 3-$;^^V-l-7i-;MfA-6 
- ( 2 - K U 5?;w**SO } 'x* ->*7H: h T X Y (fli^ftM 79) 0 

2 - (5-*A'^l'7;-'-6-*#y-2-7ir*-l I 6-J?t KDK 
•;$v>-l-^;b) - N- { (IS, 2R) - 2- tKn*v-3-#*V- 
l-7x-;Mf;b-6- ( 2 - £ U ^ # * y ) } * v ^ 7 -fe h 7 ^ K (3 
74mg, 0. 6 6mrao 1) (0. 7ml), *J * 1- )\> 7> )V * 

(0. 7ml) tc&$b, Mj7;^DSf|t'J^=7A (64mg, 0. 
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3 3mmol) , £ ,£ 1 - (3-'/^iP7U7oi:iH - 3 - x ^ ;u * ;v 
*y-f 5 ( 3 7 8 mf , 1. 97ramol) Sftlx, 1«T 1 B$ra^I^t- 

£$»£$E«feLT^£> ft ^Jiy;^7i^nv^77^- 
(iS-fb^ 1/ >/tfBli?-^ = 1 / 2 ) T 81! fl lft<b£» (2 

5 7 m g , JK* 6 9 %) 

1H-NMR (CDC13) ; 2 . 00-2. 16 (2H.ni), 2. 76-3. 
09 (3H, complex), 3. 23 (1H, dd, 5. 4 , 14. 1H 
z) , 4. 32 (2H, t , J=6. 4Hz) , 4. 50 (2H, d, J = 1 . 
3Hz) 5. 21-5. 33 ( 1 H , m), 6. 50 (1H, d, J = 6. 6H 
z) , 6. 70 ( 1 H , d, J = 8 . 3Hz) , 6. 85 (1H, ddd, J = 
0. 9, 5. 1, 7. 1Hz), 7. 00-7. 11 ( 2 H , m) , 7. 14- 
7. 65 (9H, complex) , 8. 10 ( 1 H , ddd, J = 0. 7, 2. 
0, 5. 0Hz), 8. 24 (1H, br, s) , 9. 10 (1H, s) :MS 
; m/z = 5 6 8 (M+ 1 ) 

mmm 5 6 

2 - (5-'«>^*7U7A*:*7?>'-6-**V-2-7i = *- 1 , 

6 - 5? fc H O E »J $ 5? > - 1 - -f ;»0 - N - {2, - 1 - 7 x. =• JV 
*?)l> - 6- (2 - U S^**^) } A*^^7th7; H (<bff«3#^8 
2) ©^JSKtttt-KO*atTff-3&. 

(1) 2 - (5-^>'/^7;;7Jl/*-)l/7U-6-t^V-2-7i = A 
-1, 6--;tFDtiJ;y>-l-'fM - N- { (IS, 2 R ) - 2 - 7 -b 
^;i/3|-dp>'-3-^drV-l-7ir. / /l/^^ / )b-6 - ( 2 - K y ;i/ * * •> ) ^\ 
*'>^] T-b h 7 5 K (fls£»S^ 3 5 ) o 

2 - (5-7;;-6-^*V-2-7ir^-l, 6 - i?b K D e 'J 5 y > 
-l-^;i/) -N - { (IS, 2R) - 2- T-b5 L Jl/^*v-3-^^V-l- 
7i')M?-*-6 - (2-C>J f y***5/) } ^ * :> ^ 7 -b h 7 ^ K - Jg&Jg 
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(1. Og, 1. 5 2mmol) (5rF7tHD77> (3ml) Sil:*^T, 
2, 6 - * 3? > ( 0 . 62ml, 5. 3 2 m m o 1 ) , 1 t^ltffl'^*;* 
7^7** = *{fDiJ|!/?|>7t|!P77>*|(l. 5 2ml, 1. 5 2 
mmol) *io*, 0 "Ct 1 B$ISflm L £ , fij$tt(cflgftlB0* 

W8UI*«EiBjg L-t?#6ft3&j££'\*-y->/jftfigx^;i,= 1/1-0/ 
1 ) T* LXs 2 - (5-^>^^7i^;^z;i,7U-6-^^V-2 
- 7 x = * - 1 , 6-^tHDt'J*i;>-l-^;u)-N-{(lS, 2R) 
-2-7tf ;^*y-3-t + V- 1 - 7i-;MfA-6- (2-CiJi-"A 
* * «> ) } ^+y^7th7U- ( 6 0 2 m g , JR* 5 3 % ) » fc . 
1H-NMR (CDC13) ; 1. 91-2. 02 (2H, m) , 2. 05 (3 
H, s) , 2. 44-2. 71 (2H, m) , 2. 75-3. 03 ( 2 H , m) , 

4. 14-4. 29 (4H, complex), 4. 41 (2H, s), 4. 7 
1-4. 88 (1H, m) , 4. 97 (1H, d, J = 2 . 1Hz) , 5. 50 
(1H, t, J = 5. 9 H z ) , 6. 47 (1H, d, J = 9. 4Hz) , 6. 
66 ( 1 H , d, J = 8. 4Hz) , 6. 78-6. 86 ( 1 H , m) , 7. 0 
8-7. 62 ( 1 7 H , complex), 8. 06 (1H, dd, J=l. 5, 

5. 1Hz), 8. 15 (1H, s) :MS;m/z = 753 (M+l) 

(2) 2 - (5-^>y^7U^;V*r;i/7iy-6-**V-2-7x^^ 
-1, 6-5?kFDKU;^>-l-fA) -N - { (IS, 2 R ) - 2 - fc H 
D^-v-3-^ + V- JI/-6 - ( 2 - t: >J 5? ;i/ * * ) } 'v* > 

^7tF7; K (ftdttK 3 6 ) c 

2 - (5-'?>y^7^7Jl-*r;|/7;y-6-^*V-2 - 7 t. =. Jl - 1 , 
e-^tpDKiJS^^-l-^H -N - {(IS, 2R) -2-7*?)\,* 
*^-3-^ + y- l- 7ir;i/y^;w-6 - (2-K»jy***'>) ^ * v 
*J 7th7U (60 lag, 0. BOmmol) S^y-;M3. 2m 
1) CSIIL, *#TJK8t:*7 'J 9 A (332mg) (1ml) £ JQ * 0 
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JB*ttEil*-r*£i:K:J:»K Httfcd-tt (40 5mg, iRJfs7 1%) fcfSfe. 
1H-NMR (CDC13) ; 1. 84-2. 0 2 (2H, m) , 2. 46 (1 
H, d t , J = 7. 2, 18. 0Hz), 2. 78 (1H, d t , J = 7 . 0, 
17. 9Hz), 2. 95 (2H, d, J = 3 . 0 H z ) , 4. 02-4. 18 
( 4 H , m) , 4. 27 ( 2 H , s), 4. 34-4. 43 (lH.br, s), 
4. 50-4. 75 (1H, m) , 6. 58 (1H, d, J = 8. 3Hz) , 6. 
73-6. 87 (2H, complex) , 7. 12-7. 54 (16H, co 
raplex), 8. 01 (1H, ddd, J = 0 . 7, 1. 5, 5. 1Hz), 
8. 16 (1H, s) :MS;m/z = 711 (M+l) 

(3) 2 - (5-'<>y;i'7;yx;i'*-ji ( 7;y-6-7r + V- 2- 7i-;i' 
-1, 6-ytHDtr>;^^*>-l->f>»U) - N - {2, 3 V - 1 - 7 

i-;^f;|/-6 - } ^*i/^7t 1-7 5 F ( fti £ # 

^ 8 2 ) o 

2 - (5-t>i'*7 5>'7il'*-A7 5>'-6-**V-2-7:rA - 1, 
6-vfcKDt'Jiv>-l--Ol/) - N- { (IS, 2R) - 
- 3 - * + V- 1 - 7xr;Mf ^- 6 - ( 2 - W i? )l * */ ) } * )VT 
•bhT^K ( 4 0 5 mg, 0. 57mmol) Z Uiik * ? U > (0. 6ml) » 
^fi^lb*ify|« ( 0 . 6ml) b U 7 ^ * D ft & £ 'j v - >7 A 

(55rag, 0. 29mmol) , *J «t r>* 1 — (3-i^^f*7 5 ;7DK*) 
-3-xf*iJ|/#y>f U*)6Klfi( 3 2 8 nig, 1. 7 lmmol) SlIlL 

^ n -7 h ^ 5 7 - (Jflfliy ^ u >/*«x^;i/ = l / l )'-c«|Mt 5 c i: t J: 
0 , HWflSft* ( 1 8 0 m g , UK* 4 5 %) 

1H-NMR (CDC13) ; 1. 95-2. 10 (2H, m) , 2. 68-2. 
92 (2H,m), 2. 99 ( 1 H , dd, J = 7. 7, 14. 0Hz), 3. 
18 (1H, dd, J = 5. 6, 14. 1Hz) , 4. 21-4. 29 ( 4 H , 
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complex) , 4 . 46 (2h, 
5. 47 (1H, t, J = 6. 1Hz 

lex) , 6. 83 (1H, ddd, 

02-7. 09 ( 1 H , m) , 7. 1 

8. 06-8. 1 1 (1H, m) , 8 
9 (M + 1 ) 
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s) , 5. 24-5. 34 (1H, m) , 
) , 6. 64-6. 72 (2H, comp 
J = 0. 9, 5. 1, 7. 2Hz), 7. 
4-7. 66 (16H, complex) , 
. 15 (1H, s) :MS; m/ z = 70 



nmm 5 7 

;UT$y)-l, 6-S?fcKDK'J5j;>-l--f;b}-N-{2, 3 - * * 

(1) 2 - {6-* + V- 2- 7x-;u-5 - ( 4 - X V is to * f- ii )\, 
- y ' y ) - 1 , 6-5?tfDKiJ;j;>-l-U} - N- {(IS, 2 
R) - 2- T-fe^-^**->-3-**V-l-7*-;u^f-;|/-6 - (2-lf'J 
5>***$0 } A + y;i,7th7^ (<b£i»#^ 2 6 ) o 

#il'l'IBI#'C&«2- (5-7U-6-*irV-2-7i-A/- 1 , 6 - S/' 
tKDKU^S?>-l--f;u) - N- { (IS, 2R) - 2 -7tf 

3- t^rV-l-7i-)Mf;i/-6 - (2-KiJS?;i/**S/) } )IT* 
V T I K 2i{gl (656. 5mg, 1. Ommol) (Digit* fl/>(10ra 
1 ) iS&fclT^rf >#ffl^T, h U ( 4 4 5 m g, 1. 5 m m o 1 ) CD 
l&it, /■ 1- V > (lml) **^Tifl>^<?)ftnx.x 45#|ffl£itLfco 51:, 

4- t»Jj;>^;-^ ( 3 4 9 mg, 3, 2mmol) *JiL 0 S C? 1 I^f P«1 > 

* 5" y * *^A^Dvh^^7-f - (itfiifA/^ ^y-;i/=2 o/i) 
"£»SU 2- {6-3)- + V- 2- 7x-;b-5 - ( 4 - £ U i/ ;i / * )i ) * 

*sfrn,X-)VT i S - 1, 6-5;th-DtiJ;y>-l->fA} - N- { (IS, 
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2R) -2-7tf )^*y-3-t*V-l-7i-iM^^-6- (2-t 
Uf A-***/) } A*j/A'7th7$ F (544mg, JK ^ 7 6 % ) fc&feli* 
i: LTIfc, 

1H-NMR (CDC13) ; 1. 92-2. 10 (2H, m) , 2. 19 (3 
H, s), 2. 46-2. 67 (2H, m) , 2. 84 (1H, dd, J = 8. 
5, 13. 7Hz) , 2. 98 (1H, dd, J = 6. 6, 13. 6Hz), 4. 
25 (2H, dt, J = 1 . 1, 6. 2Hz), 4. 47 (2H, d, J = 3. 
3Hz), 4. 74-4. 89 (1H, m) , 4. 98 (1H, d, J = 2. 1 
Hz), 5. 23 (2H, s), 6. 35 ( 1 H , d, J = 9. 2 H z ) , 6. 
67 (1H, d , J = 8. 4Hz) , 6. 82 (1H, ddd, J = 0. 9, 5. 
2, 7. 1Hz), 7. 11-7. 63 (13H, complex), 8. 04 
-8. 11 (1H, m) , 8. 62 (1H, dd, J = 1 . 6, 4. 5Hz) , 
8. 76 (1H, br, s) :MS;m/z = 719 ( M + 1 ) . 

(2) 2 - {6-**V-2-7x-J1/-5 - ( 4 - e »J 5? ;i/ JV * * * A- 
tf=.)V7 IS) -1, 6-ytKne>J - l--f^} - N - { (IS, 2 

R) -2-tt>'D^y-3-t*V-l-7i-;Mf*-6 - ( 2 - K 0 5? * 
} ^*^*T-fe h 7 ^ H Hb£«5#S 2 7 ) o 
2 - {6-#* 7-2-7x^^-5 - (4-t'J^^Mf;^*i'*^#r 
*7U) -1, 6-^tNeiJ5J?>-l-0) - N - { (IS, 2R) 
-2-7tf;i'* + i'-3-t*V-l-7i-;Mf )V-6- (2-t'J2^;i/ 
** SO } A + i/Jb7-bb7i K U 5tfl60l 5 6 ( 2 ) 2:Htt(D£& C 

1H-NMR (CDC13) ; 1. 91-2. 16 (2H, m) , 2. 40-2. 

91 ( 2 H , m) , 2. 97 (2H, d, J = 8. 1Hz), 3. 88 (1H, 

d, J = 3. 7Hz), 4. 03-4. 11 (1H, br, s), 4. 18-4. 

32 (2H, m) , 4. 33 (1H, d, J = 15. 5Hz) , 4. 48 (1H, 

d, J=15. 3Hz) , 4. 64-4. 82 (1H, m) , 5. 23 ( 2 H , 

s) , 6. 24 (1H, d, J=9. 4Hz) , 6. 62 (1H, d, J = 8. 
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3Hz), 6. 77-6. 89 (lH,m), 7. 15-7. 65 (14H, c 
omplex), 8. 06 (1H, dd, J = 1 . 8, 5. 1Hz), 8. 62 
(1H, dd, J=l. 6, 4. 5Hz), 8. 76 (1H, s) :MS;m/ 
z = 6 7 7 (M+ 1 ) „ 

2 - {6-**V-2-7i = Jl/-5- ( 4 - IT •) y ;u > ;|, * * -> * * # = * 
T 5. S) -1, 6-yhHDt'J — N — {2, 3-^#*V 

-l-7i:;Mf*-6 - (2 - } ^*i/)i>T*YTl K 

(flSftl&M 7 8 ) o 

(3) 2 - {6-#*V-2-7x-jU-5 - ( 4 - t 'i f A 

-1, 6-xbFD^J^>-l--f*) — N — {(IS, 2 
R) - 2-t FD*y-3-**V - 1 - 7irjMfA-6 - ( 2 - K »J $; A- 
} ^*S^7-feh7$ KtBWtL, ^ffifcl 56 (3) fcHfl* 

1H-NMR (CDC13) ;2. 01-2. 16 (2H, n) , 2. 74-3. 
09 (3H, complex), 3. 22 (1H, dd, J = 5. 5, 14. 0 
Hz)., 4. 31 (2H, t, J = 6. 2Hz) , 4. 50 (2H, s), 5. 
24 (2H, s) , 5. 26-5. 38 (1H, m) , 6. 59 (1H, d, J 
= 6. 8Hz) , 6. 64-6. 74 (1H, m) , 6. 84 (1H, ddd, 
J = 0. 9, 6. 0, 7. 2Hz) , 7. 00-7. 69 (14H, compl 
ex), 8. 06-8. 14 (lH.ra), 8. 62 (1H, dd, J = l. 6, 
4. 5Hz) , 8. 75 (1H, s) : MS ; m/z = 6 7 5 (M + H) 

$kMm 5 8 

2 - (5-7^f^7U-6-^JFV-2-7i^^-l , 6 - t K D K 
U ^ y > - l - -f ;v ) — N - {2, 3-i;**y - l - 7iz;Mf ;i/-6- 
( 2 - t ij y ;i/ ^ y ) } + yJl/7-b h 7 i K (ffc£1fcg^ 8 0 ) C^fiRttW 
T © A f T fi 1 -a tz . 
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(1) 2 - (5-7tfA75;-6-**V-2-7x=*-l, 6 - 5? fc F 
Dt'Ji^-l-^W - N- { (IS, 2R) - 2- T-fe^;i/:**x-3- 
^ + V- l- 7ir;MfA-6 - } i/ )1>T ■£ h T 

i K 3 0 ) c 

ftii^ffflftTifca 2 - (5-7^-6-3T*V-2-7j-^- 1 , 6-^ 
tKDK«J*s;>-l--f;ir) - N- { (IS, 2R) -2-7*^ - 
3 - * * v - i-7x^;i-y^ji/-6 - ( 2 - tr ') y ;u * i/ ) } ^ * ;u r -fc 
h T i K 2 J£&Jg (0. 62g, 1. 0mmol)£xh-7fcKD7-7>(3m 
1 ) * J:tFJg<b^ f - 1/ > (2ml) U *»VCHJxf*7 

5 > (0. 44ml, 3. 2mmol) *s £. Vt&ib T ± * )l> ( 0 . 0 8ml, 1 . 
lmmol) £)MZX&m-e ZmmtitttLtzo l&ibT-bl- K (0. 03ml) £ 

/p<^^-;U=l 0/1 0/1) T»S*3;:fcl::J:»)Bttfcfttt ( 5 0 6 m g, 
8 1 %) Zfttzo 

1H-NMR (CDC13) ; 1 . 93-2. 10 ( 2 H , m) , 2. 19 (3 

H, s), 2. 21 (3H, s), 2. 49-2. 69 (2H, m), 2. 7 7 
-3. 04 (2H, m) , 4. 24 (2H, t, J = 6. 3Hz) , 4. 46 

(2H, d, J = 4. 5Hz) , 4. 74-4. 89 (1H, m) . 4. 98 
(1H, d, J = 2. 2Hz) , 6. 34 (1H, d, J = 9. 2Hz) , 6. 
68 (1H, d, J = 8. 3 H z ) , 6. 82 (1H, ddd, J = 1 . 0, 5. 

I, 6. 0Hz), 7. 12-7. 58 (1 1H, complex), 8. 01 
(1H, br. s) , 8. 05-8. 10 (IH, m), 9. 09 (1H, m) 
: M S : m/ z = 6 2 6 ( M + 1 ) 



(2) 2 - (5-7tf^7;;-6-**V-2 
DK^j;>-l-U) - N - {(IS, 2R) 
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V-l-7i^JMf*-6 - (2 - K V i? )\<* * is) } A + i/A7-th7; f 

«b£®$^ 3 l ) . 

2 - (5-7^f^7^-6-**V-2-7i = ;i'-l, 6 - t F n E 
U * ^ > - 1 - >OW - N - { (IS, 2R) - 2- T-b5 L ;V^*v-3-^-* 
V-l-7i-;M?^-6 - } A*i/^7tf7J F 

1H-NMR (CDC13) ; 1. 96-2. 13 (2H, m) , 2. 21 (3 
H, s) , 2. 45-2. 89 ( 2 H , m) , 2. 98 (2H, d, J = 8. 1 
Hz) , 3. 89 (1H, d, J = 3. 8Hz) . 4 . 09 (1H, d, J = 3 . 
4Hz), 4. 18-4. 52 (4H, complex), 4. 65-4. 80 
(1H, m ) , 6. 24 (1H, d, J = 9. 5Hz) , 6. 63 (1H, d, 
J = 8 . 3Hz) , 6. 83 (1H, ddd, J = 0 . 98, 5. 1, 6. OH 
z), 7 . 06-7. 60 (11H, complex), 8. 01 ( 1 H , br. 
s) , 8. 04-8. 10 (1H, m), 9. 09 (1H, s) :MS (FA 
B) m/z = 584 (M+l) 

(3) 2 - ( 5 - 7 ± )b7 $ J - 6 - * * V - 2 - 7 x =■ )l - 1, 6-^th* 
Dt'J - 1 — f M — N — {2, z- i s-x*v-\-V3--)\,**)\>-§ 
- (2-K')yjb**J') } ^*S/;i/T-trhTS. H (it^^St^ 80) , 

2 - (5-7tf^7i;-6-* + V-2-7i = *-l, 6 - y t K D e 
U a »>■ > - 1 - ^ ) - N- { (IS, 2R) -2-tFn**>-3-**V- 
l-7i-)M^A-6 - ( 2 - K U y ^ * * ) } ^*^A7t^7; K & JSC 

»kU HA60QX4 (3) fcB*©aifcl;:J: & B«Mb&«*£«ftLfco 
1H-NMR (CDC13) ; 2 . 00-2. 18 ( 2 H , m ) , 2. 21 (3 
H, s) , 2. 75-3. 28 (4H, complex), 4. 31 (2H, t, 
J = 6. 2Hz) , 4. 50 (2H, s ) , 5. 27-5. 39 (1H, m) , 
6. 57 (1H, d, J = 6. 5Hz), 6. 69 (1H, d, J = 8. 4H 
z), 6. 85 (1H, ddd, J = 0. 93, 4. 0, 7. 1Hz), 7. 0 
1-7. 09 (2H, complex), 7. 15-7. 30 (3H, comp 
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lex), 7 . 35-7. 61 (6H, complex), 7. 98 (1H, b 
r. s), 8. 10 (1H, ddd, J = 0 . 77, 2. 0, 6. 0Hz) 9. 
08 (1H, s ) :MS;m/z = 582 (M+l) 

mmm 5 9 

2 - 15 - T-kf-frT Z S - 6 - - 2 - 7 - I , 6 - t F D K «; 

* * > - 1 - » ) — N — { (2, 3-v#*V-6- ( 2 - * * V - 1 . 2- 
y t h'D t»j 1 - 'f Jl) - 1 - 7i-JMfM ^^ri'^T-bhT^I* 

(<b^«3S^ 7 6 ) ®^rill4tel>'«D AiS-efr-3 fc. 

(1) 1-7IJ* -5-7^-6-tf* V-2-7i-*-l, 6-ytFO 

l-;7>ij^_5-t-7*7Ml/;t*:/'*JI/*->'l'7i;-6-**V-2-7x 
^;i/-l, 6-^tFDt'J;^> (2g, 6. llmmol) 
(12ml) iiC*«|-M«Jgttft*I/y**t> (31ml, 122. 2 
mm o 1 ) fcSnA, 0-C^30^, Sffc#?$£i$Ej8$fi"f 
5:ttJ:l)l«ft6i ( l • 4 9 g , 9 3%) *aftH<*fcb-c»fc. 

1H-NMR (CD 3 0 D ) j 4 . 62 (2H, dt, J=l. 6, 3. 5H 

z ) , 4. 90-5. 06 ( 1 H , m) , 5. 18-5. 27 (1H, m) , 5. 

77-5. 97 (1H, m), 7. 68 (1H, s ) , 7. 57-7. 82 (5 
H, m) 

(2) 5-7*3^ r^;-l-T';^-6-tf*V-2-7:r-;i/-l, 6 - 

;y>«fifiiTh7tFD77> (27ral) , h 'Jx?-;i.7^ ( 1 . 16 
ml, 8. 3 3mmol) tiSlU *ftT*fll 7**^(0. 284ml, 3. 
9 9 mm o 1 ) 4 in*. 0 °C~C 30^> f£i&T- 2 US R8 }t 1$ L „ fiftttCfeftfif 
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- (^**>/»Bitx**=i/2) TfttK-r*;: fcfc * ») i«Mb£* (6 1 7 
m g , 6 9%) * » fc . 

1H-NMR (CD C 1 3 ) ; 2 . 24 (3H, s ) , 4. 59 ( 2 H , d t , 
J=l. 6, 5. 2 H 2 ) , 4. 88-5. 02 ( 1 H , m) , 5. 18-5. 
27 (1H, m) , 5. 86 (1H, ddt, J = 5. 2, 10. 3, 17. 2 
Hz), 7. 48 (5H, s), 8. 05 (1H, br, s ) , 9. 07 (1H, 
s ) :MS;m/z = 270 (M + H) , 539 (2M + H) 

(3) 3 - (5-7-bf-;i/7'^y-6-^=*rV-2-7x-;i/- 1 , 6 - >>' t K 
Dt'J;y>-l-'fM -1, 

5-7-bf *7U - l-7'JA-6-t*V-2-7i-*- 1, 6-i/t 
F a t 'J i y > ( 8 8 8 . 6mg, 3. 3mmo 1) (JfFH h'Ci77> (1 
3ml) %m\Zli - * ? V > - X - * * F 0) 5 0 (1. 5 5 

ml, 6. 6 mm o 1 ) > 0. 157N-HRA5 (1. 06m 

1, 0. 165mmol) £»Q;t> giST 2 aiHMtft Lfc. Elfc* 
S8*M;*A*&T«£;tin;t#®i^*T»mu*:&x *i ttl JI £ «S ft £ « ft # 

L^o h v * & «e««s t ft a ssas* 

y^y*i7i;JOVH'77^ - («<b^f l/>/^^^-^=l 0/1) 
tSKt^u fcCi ♦) @KHb£«5 1 . 06g, quant) S efeBfth LTi 

1H-NMR (CDC13) ;2. 25 (3H, s), 2. 40-2. 58 (1 
H, m) , 3. 29-3. 63 (3H, complex) , 3. 78-3. 95 
(1H, m) , 4. 08-4. 26 (2H, m) , 7. 41-7. 54 (5H, 
s) , B . 04 (1H, m) , 9. 00 (1H, s) ;MS (FAB) m/z = 
3 0 4 (M+ 1 ) 

(4) (5-T-b?>\<Ti;-6-**V-2-7ji-)\>-l, 6 - 5? t H D tr 
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3- (5-7tfA7?y-6-**V-2-7i=*-l, 6 - v fc K D t? 
U 5 y > - 1 - ;u ) - 1 , 2 - 7" D ^ > * - ;i/ ( 1 . 0 6 g , 3. 50mm 

oi) of h7tHD77 >®m (loomi) izmmmmi- mjh (897 

mg, 4 . 1 9 mm o 1 ) ©zk$$ (1 1. 2ml) £ An x. , M*ifi?M«t#L 
fc. L © *> * £ flD * v BE $ x 5"- ^ "C 3 [§1 }tf Hi L , IS*U6 

») BfiOft^tf (BOOmg, 84%) saftHttfcL-Cfcfco 

1H-NMR (CDC13) ; 2 . 23 ( 3 H , s), 4. 80 (2H, s), 

7. 38-7. 57 (5H, m) , 7. 95 (1H, br, s ) , 9. 11 (1 

H, s) , 9. 61 (1H, s) :MS;m/z = 272 ( M + 1 ) . 

(5) (5-7-bf;V7^-6-*irV-2-7xz;i,-l, 

IM 5? > - 1 - -HIO fftt. 

(5-7tf^7 5-/-6-**V-2-7i-^-l, 5. 
J'y-l-O) 7tF7*rtl' ( 8 0 0 mg, 2. 95mmol)©2- / -< 
fJl/-2-7D/W-;MH. 8 m 1 ) $ $ IC , 2 - ^f ^- 2 -7f > (1. 
38ml, 12. 98mmol)> 2**«|«I^Ky«>Al*»Kj(4 19mg > 
2 . 9 5 mm o 1 ) 4>*tttt (4. 2ml) «J:ViE«*«^hy«>A (934 
mg, 10. 3 2mmo 1) 0*j§S (9. 3ml) SJD*.*tl-el**«# Ufc. 

si6**yxf-^x-f ;u-riife»ufca*iBt^x>iiTpH = 4csiiu m 
fli^f-w>T6i5]auiLfc. h y *? *- a js& mess sis u 

5-7-bf;i/7= ; - 6 - ^ + V- 2- 7iZA - 1 , 6 - S? t Ka-l-tT'J 

( 5 3 7 mg, 63%)£&&l!f*i:L-C^;feo 
1H-NMR (CDC13) ;2. 23 ( 3 H , s), 4. 20-4. 80 (1 
H, br, s) , 4. 64 (2H, s ) , 7. 45-7. 55 (5H, br, 
s), 8. 16 (1H, s), 9. 11 (1H, s) :MS;m/z = 288 
(M+l), 575 ( 2 M + 1 ) 
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(6) 2 - (5-7tf;i/7;y-6-^*V-2-7xZ^ - 1, 6 - 5? t K 
DKiaf^-l-U) -N - {(IS, 2R) - 2- t KD*y-3 + 
V - 6 - ( 2 - * * V - 1 , 2-j;kfnK'Ji?>-l-Y*) - 1 - 7 x - ;u 
y t^M v^T-fe l>7; F Hb£«>#*f 2 1 ) 0^li).n«)SaT-Ji^t. 

(4R, 5S) - 5- { 1 - * * V - 4 - ( 2 - * # V - 1 , 2 - * t K D £ 

l i < />-i--fM t*^^} -3 - ( N - t - 7*^;!/** ^>*;i/^^^) -2, 

2 - v * ?)\,- 4-7 v > (*ratt#^ 12) (684 

m g , 1. 5mmol) & t 9 J — )\ ( 7 . 5 ml) Cttffl. p - h ;u x > * 
^*>8U»«I ( 5 7 3 mg, 3. Ommol) tfcilTl. 5 B# B8 AD *fc iS »c 
Lit. ££&tt£K£EttttlsTft&nfcatt«N, N-y>fA*Jl/A75 h* 
(7. 5 ml) *J;Vf h7tKD77> (7. 5ml) CDjB&SttCttff U 
?J< # T fC (5-7tf^75;-6-t^V-2-7x-;k-l, 6 - ^ fc K D 

IfSS ( 4 0 0 mg, 1. 4 m m o 1 ) s 1 - t K D * ^ 
* > 7 h U 7 V - ;H 2 4 5 m g s 1 . 8 m m o 1 ) , 1 - ( 3 - 5? * 

?;i/7W7Pt^) -3-1^^*;^^^ • (••IBIS ( 3 4 7 mg, 1. 8 
ramo 1) t'<ttfN-^f ;i/t;i/*'J> (0. 46ml, 4. 5mmol) %m 

mm*m*nmi- h u ^Atseit, hem LT»&*i&»«fc 

C «t *) Httfbdtt ( 5 3 6 m g, 6 6%) £ ft fc „ 

1H-NMR (CDC13) ; 1. 88-2. 07 (2H, m) , 2. 22 (3 

H, s ) , 2. 46 (1H, dt, J = 7. 0, 18. 6Hz), 2. 77 (1 

H , dt, J = 6 . 8, 18. 4 H z ) , 2. 98 (2H, d, J = 7. 7H 

z ) , 3. 78-4. 02 (2H,m), 4. 02-4. 06 ( 1 H , m) , 4. 

17 (1H, d, J = 4. 8Hz) , 4. 46 (2H, s) , 4. 55-4. 7 

2 (1H, m) , 6. 16 (1H, dt, J = 1 . 3, 6. 7Hz) , 6. 48 
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( 1 H , d, J = 8 
16-7. 55 (1 
( 1 H , s ) : M S 



. 5 H z ) , 6 . 
2 H , c o m p 1 
; m/ z = 5 8 4 



5 6 ( 1 H , d, J 
ex) , 8 . 2 9 ( 
(M + 1 ) % 116 
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= 9 . 2 H z ) , 7 . 
1 H , s ) , 9 . 0 6 
7 ( 2 M+ 1 ) 



(7) 2 - (5-7tfA7U-6-^V-2-7ii^-l, 6 - 5? fc F 
Dtij^>-1-^^) - N - { (2, 3-y**V-6 - ( 2 - * * V - 1 , 

2 - y b K o tr ij $; > - l - -f ;i/ ) - i- 7xi*>ifA) ^*£/;i/7-feh7^ 
h* (ft**** 76). 

2 - (5-7tf^7U-6-t^V-2-7x-;i/-l, 6-xtKDtT 
'J = ^>-l--f;U) - N - { (IS, 2R) - 2- 7-^^^**^-3-*^ 
V - 6 - ( 2 - * # V - 1 , 2 - v t K D £ U v > - 1 - ^ ;i/ ) - 1 - 7 x. - ;i/ 
^^Jl/} 'v*i';i'7th7iH {4b3*£(II)lZ£bi-r* R ° = 7 i . R ' = 7 
x = ;K R 2 = ( 2 - * * V - 1 , 2 - v t K D f 'J 'J > - 1 - 4 ;i/ ) 7Dt;K 
R' = 7tf X = JKfg, Y = g]R, Z = pt^U>} 5 6 

(3) fcHHaoj&fcfc:* 0 gtt1b6to**j£ Lfco 

1H-NMR(CDC13) ; 1 . 88-2. 14 (2H, m) , 2. 21 (3H, 
s ) , 2. 60-2. 91 (2H, m) , 3. 00 (1H, dd, J = 8. 1, 
13. 9 H z ) , 3. 21 (1H, dd,J = 5. 9, 14. 1Hz), 3. 8 
9 (2H, t, J = 7. 1Hz) , 4. 51 (2H, d, J = 1 . 9Hz) , 5. 
02-5. 15 (1H, m), 6. 17 (1H, dt, J = 1 . 3, 6. 6H 
z ) , 6. 46 (1H, d, J = 8. 9Hz) , 7. 10-7. 53 (12H, 
complex), 7. 83 (1H, d, J = 6 . 6Hz), 8. 35 (1H, 
s ) , 9. 02 (1H, s) :MS;m/z = 582 (M + 1 ) 



Hfflsfl) 6 0 
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*tHlffe*<b^3t(I)«)(b^«*^SfiLfco 

(1) R ° = 7 xz:;k R ! = ^>i?;i/T * ; (jb^lifMl) ;1 H-NMR 
(DMS0-d6) : 1 . 48 (9H, s ) , 2 . 86 (1H, dd, J = 8 . 

5, 13. 9 H z ) , 3. 10 (1H, dd, J = 4. 1, 13. 9Hz), 4. 
35 ( 1 H , d, J = 6. 4Hz), 4. 47 ( 1 H , d , J = 3. 3Hz) , 
5. 26 (1H, ddd, J = 4. 1Hz, 6. 9, 8. 5Hz), 6. 98- 
7. 57 ( 1 5 H , complex), 8. 02 (1H, s ) , 8. 40 (1H, 
s ) , 8. 67 ( 1 H , d, J = 6. 9Hz), 9. 28 ( 1 H , t , J = 6 . 
4Hz) ;MS:m/z = 610 (M + 1 ) . 

(2) :R0 = 4-^HP^j-iK R2=^*'> (fbf5"«J#^M 2 ) ; I 
H-NMR (CDC13) : 1. 54 (9H, s), 3. 02 (1H, dd, J 
= 6. 4, 14. 2Hz), 3. 20 (1H, dd, J = 5 . 9, 14. 2H 
z), 3. 75 (3H, s), 3. 89 (3H, s), 4. 50 ( 2 H , d, J 
= 2. 2Hz), 5. 43 (1H, dd, J = 6. 4, 13. 3 H z ) , 6. 4 
9 (1H, d, J = 7. 0Hz), 6. 77 (2H, d, 4 = 8. 8Hz), 6. 
97 (2H, d, J = 8. 8Hz), 7. 27 (solvent peak, o 
verlapped with lH),7.46(5H,s),8.72(l 
H , s ) „ 

nmw 6 1 

w*>. nmmi<D (4) izmikLtzfi&tmmv&ttz'avx. fls*a(i)?* 

<fcO, R 3 #*5}S, R'<|S7xr;K X#£fg, Y Z#^^l/>, R 0 £ R 
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' T 1= 13 m S ft it £ -c & a J; ? <b ¥ a ( I ) © ft i% c W Jfc -f 4 « M « * i% & 

Ufco 

(1) :R' = 7ir;K R 2 = ^ > i/;i>7' * y (<b^%lS^M3) ;1 H-NM 
R (CDC 1 3 ) : 2 . 73-2. 90 (1H, m), 3. 04-3. 16 (1 
H, m) , 4 . 28-4. 50 (4H, m) , 5. 20-5. 35 (1H, m) , 
7 . 01-7. 51 (16H, complex), 8. 61 (1H, d, J = 7. 
0Hz) N 9. 28 (1H, t, J = 6. 3Hz) ;MS:m/z = 510 (M 
+ 1 ) 

(2) :R'=4-^*i/7iz;K R ! =n*-> Hb£«5#^M4) ;1 H 
— NMR (DMSO-d 6) : 2 . 77 (1H, dd, J = 8. 6, 14. 1H 
z), 3. 02 (1H, dd, J = 5. 4, 14. 1Hz), 3. 57 ( 3 H , 
s) % 4. 35-4. 97 (solvent peak, overlapped 

with 3H)v 6. 80 (2H, d, J = 8. 6 H z ) s 7. 50 (2H, 
d, J = 8. 6Hz) , 7. 34-7. 62 (5H, complex, over 
lapped with 1 H) , 9 . 0 6 ( 1 H, d , J = 6 . 5 H z ) „ 

mmm 6 2 umm (&tt*n 

*<bft«>3 Olltf, Att 1 8BSSJ (^^3-71 OOliS!) Ctt!g*« 
iU*.±S£ 2 0 0 OmfiaJilLT C ft £ § 'J#77 ^H-G S^>f 7 

*I*U 3 0 mg0*<b£r«9££ttftM#J£ff fc 0 

3Efli0!l 6 3 KSOffl (Kffl) 

*a;aii9*iob*», jBftni/*"^*A,3oii*», *ass2ii§ 1 5 o sa 
s> eit^D-xi o 8asajjRu c ^7 i 7'j>Kv^^i/'>A2fifii?i5$vs? 

}i^«t"C>i^Uv l&6 0mgT-fTf£L, 1 Zmgffl^ft^ftSlfflt 
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fit K IZ Kit 09 £ m If T v * ft O 43 fStt tc o \,\ X R{* W t i&BJ] t * o 
1 

( 1 ) *v--Bfflilf«tt 

iiliAna 1 . Biochem. , 137, 449 ( 1 9 8 4 ) SVFEBS 
Letters, 323, 119 (1993) IZ 2BSJ £ ftT t^S . *«WTWU 

(A)7!yh-*v-«tf®ai« 
5vhS50 g ttt$ ^-Clffl^J l/T O.IM'J >ttttlrtt ( p H 8 . 

0) # U b D i^^f 1f-£ <fc i T 5 #R8«8# UT 

3S#t£iBK Lfco 2 3 5 0 0 xgCT2 04HaUS/&#**ffHife|ft**v--l?B 
XmfttLtzo ±»»f^* 2@li*DStCi:t3 c t 0 «CI$£i$fc# Lfc&, 2 MJgfb 
* b y •> A&tf 5 JSHKT" = ■> A *Sfc 0 . 1 M y >K®Sj$ ( p H 8 . 0 ) 
1 0000OxgtT45#BS;8'&##*ffv*±nt£*v---tfij#J: 

bfc.±»**6*i>»2Mttto*hy*AAV5X»»:r> j e = $A**tro. 

1 M U ( P H 8 . 0 ) Ct¥iftlft*i'fJI' - t77D-^4B 

*5A (40x1 00mm) CjSlO L t 2 & 0 MtDifi-fb^ h 'J £ AO US® « 
KS) K(r t jgtfi b . V £ > - ft - d -f i/ ;u • d -f ^ • ;s y ;v • n ;i/ • ^ 
f*^ij*7- H (^7? FfflftflrS, WP$^fi)t*v-^Sgi:ie«-r-5) * 

(B ) t h • *V--fc?©Si§il 

i:n*iieogttt**»v^f>«iito.iM>j > staff » (phs. 
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mtiL*Wl®Ltz 0 2 2 0 0 0 xgCT3 0 £ fir H 

^-h»J»>AaU5X«K7 , >t-i>Atd«t0.1M 'J ( p H 8 . 0) 

CSftU 2 7 0 0 0 xgi;T2 0#ffl&/C>#$&fTVvJ:it£*v--t?ilj#i:i, 
fco ±ftftRftttiilBk:'rttli G 2 0 0 0 SW-XL*7i, (6.0x3 

0 0mm) CM Lt 0 . 1 M U >K«g»f& (pH8. 0) CTStH Lfc. 

Liai*Ofgtt«!ffiCffli^fc. 

( c ) -r? • * v--tf oaagg 

4 7«C»1«6 0 g&li ^T'fflW UT 0 . 1 M U ( p H 8 . 

0) tsfju * 'J h v yir^v + i y-ci-jt 5 #fB«ft#bT* v--t?ffifif 

fHi*£838!Lfc 0 2 2 0 0 0 xg|;tl 5 #ff8» -0 * fir V* ifclB 4 * v -H? 8 
±S*flf* 2H*!)«tCi:t:J: t)ttlft*«c#Lfcft, 2 MJgfb 
^■hU^A»V5%IHl7">^-'>A€#tl0.1MU ( p H 8 . 0 ) 

CSSL, 2 7 0 0 0 x get 4 0 # 19 fif ^± v - -t: Ii# i; L 
fc» *v--t? Hft-ftRfttlilKCT K^T-toiS JiViltt Lfc^s Superd 
ex 200 HR 10/30 A5i ( 1 0 x 3 0 0 mm) C810LT0.1 

Mv>&mmm (phs. o) cxmrntito &i&*v--vmmz#m* 

(D) *v--tffflSettfflj!£ 

( a) &aL&K*n^km& 

m 1 &|£ffl-b JHC 0 . 1 mM£fi£* v--t?SB & f*tf 0 . 1 5 M h "J 2 

tt (pH8. 0) S 2 0 0 ^17 » hO*7— Sjgjtt 0. 0 0 0 2 /ilSU* 

130 



WO 98/09949 PCT/JP97/03132 

- h1--5o fcfcm7'&tztz-t> & 3 7 0 nm$&ai&fi4 6 0 nm!:tl$ 

%ffl3tt£ (IC50: nM) £gfij Lfc„ 
(b) 7> i/ tf-r > >> > • 

5ml|i5K©K:0. 1 m M 7 > # f- > i/ > • I * £ tr 0 . 1 5 M h 'J * &&jjf 
Si$ (p H 8 . 0) *2 00julth»*"7---gigijta4v*li<r*«*"7--tfjg 
*Jt*0. 0 0 0 2tfiav*fb^ftoi;xf ;^;i/7* + >>F|gi2^Uloi 

*t«:i:CiD 5 0 %PHgiSfi (IC50:nM)*»aJLfc. . 
(E) * V--b-j^©7-D ^7--lf(l§«tt©aa5fe 

t Y - X$ -M # * 5/ n ;U • 7 7 — )V ' 7D 'Jf • 7 A • 

th • •hf-T'i' >G V- 9 is -)l - T z? =. )l • 7 ■? - )i, • 70 V ft • 

7ir;Mf ^Jv'J;i/7; K 
t h • •> d * - -tf t 'J s; )v - y u v ^ • z * * n * • 

131 



WO 98/09949 PCT/JP97/03132 

h h • hD>t> ^ > ^ ;i/ # * # - ;i/ • t * ^ ^ ¥ - ;i/ • 

7" d y ;i/ • t ;i/ * ^ ;i/ • y f ;i/i»7iJj|/7; K 

t !• • 77^;> ^ > y ;i> t * -> * ^ * - )\/ • ^ u ;v • □ -f is )\> 

• V i? )l ' / ft 9 ~? i) )IT K H 
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